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Chymase inhibitors and cytokine production inhibitors containing compounds represented by general formula (I), prodrugs of the 
same, pharmaceutical ly acceptable salts thereof or hydrates of them, wherein A is -CO-, -CONH- or the like; R 1 is optionally substituted 
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T-&£{bi§r#K 

20 $f $ t < I4R 2 #R 2 - 7 TJfe 0, R 3 #R 3 -3T-&Ds BR 4 #BR 4 -4 
T*&3{b&$K 

g*»$b<(4R 2 ^R 2 -7T-fef), R 3 #R 3 -3T!<&»K BR 4 tfBR 4 

19) AfcJiVR 1 , R 2 , R 3 &mzB££VR 4 (Dmfr&tolttit&Tomfr 

(ARl-1, R 2 -1 N R 3 -2, BR 4 -2) , (ARl-1, R 2 -K R 3 
-3, BR 4 -3) , 
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(ARl-K R 2 -2 n R3 - k BR4-2) x (ARl-1, R 2 -2, R3 
-l,BR 4 -3), (AR 1 - K R2- 2 x R3- i , b R 4 - 4 ) , (AR 
1-1, R2-2, R3-i % BR 4 -5) , (ARl-1, R 2 -2, R3-2, 
BR4-i) s (AR 1 - K R2-2, R3-2, BR 4 -2) , (AR 1 -!, 
5 R2- 2, R3- 2, B R 4 - 3 ) , ( A R 1 - K R 2 - 2 , R 3 - 2 % B R 4 - 

4) , (AR 1- K R 2 - 2, R3- 2, B R 4 - 5 ) N (ARl-KR 2 - 

2, R3-3, BR 4 -2), (ARl-U R 2 -2, R3-3, BR 4 -3), 
( A R 1 — Is R2-2, R3-3, BR 4 -4), (ARl-1, R 2 -2, R3 

- 3, BR 4 - 5) , 

10 (ARl- 1, R 2 -3, R3- i N BR 4 -2) s (AR 1 - 1, R 2 — 3 x r3 
-KBR 4 -3), (ARl- K r2- 3% R 3_ K B R 4 -4) , (AR 
1- 1 , R2-3, R3-1, BR 4 -5) n ( A R 1 — 1 , R 2 - 3, R3 - 2. 
BR 4 -2) N (ARl- K R 2 -3, R3-2, BR 4 -3) , (AR^-K 
R 2 -3, R3-2. BR 4 -4) n ( A R 1 — 1 > R 2 -3, r3_ 2n BR 4 - 

15 5), (AR1-1,r2-3,r3-3, BR 4 -1), (AR1-1,r2- 

3. R3-3, BR 4 -2) , (AR 1 - 1, R 2 -3 % r3_ 3> BR 4 -3), 
( A R 1 — 1 > R2-3, R3-3, BR 4 -4), ( A R 1 — 1 > R 2 -3, R3 

- 3, BR 4 - 5) , 

(AR 1 - K R 2 -4, R3-i s BR 4 -2) , (AR 1 - K R 2 -4, R3 
20 -l s BR 4 -3)s (AR 1 -KR 2 -4 % r3-kbR 4 -4), (AR 
1-1, R 2 -4, R3-1, BR 4 -5), ( A R 1 — 1, R 2 -4, R3-2, 
BR 4 -2), (AR 1 - K R 2 -4, R3-2, BR 4 -3) , ( A R 1 — 1 , 
R 2 -4, R3-2, BR 4 -4) s (ARl-1, R 2 -4, R3-2, BR 4 - 

5) , (AR 1 - K R 2 -4, R3- 3, BR 4 -2) , (AR 1 — 1, R 2 - 
25 4 > r3-3,BR 4 -3) n (AR 1 -1,r2- 4 ,r3-3 s BR 4 -4), 

( A R 1 - K R 2 -4, R3-3, BR 4 -5) , 

( A R 1 - 1 N R 2 - 6 . R3-i N B R 4 - 2 K ( A R 1 - 1, R 2 - 6 , R3 
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-KBR4-3), (ARl- K R2-6 N R3- k BR4-4) , (AR 
1-K R 2 -6, R3 - i, BR 4 - 5) , (AR 1 - 1, R 2 -6, R 3 -2, 
BR 4 -2) x (ARl- l s R2-6. r3- 2n BR 4 -3) , ( A R 1 — K 
r2_ 6n r3_ 2n BR4- 4 ) n (ARl-U R 2 -6, R3-2, BR 4 - 
5 5), (ARl- 1 % R 2 -6, R3-3, BR 4 -2) , (ARl-KR 2 - 
6. R3-3^ BR 4 -3K (ARl-1, R 2 -6, R 3 -3, BR 4 -4), 
(AR!-K R 2 -6, R3-3 N BR 4 -5), 

(AR!-2, R 2 -K R3-K BR 4 -2), ( A R 1 - 2 > R 2 -K R 3 
-2s B R 4 - 1 ) , 

10 (AR!-2, R 2 -2, R3- k BR 4 - 1) , ( A R 1 - 2 , R 2 - 2 N R 3 
-3, BR 4 -3) % 

(AR!-2, R 2 -3, R3-2. BR 4 -3), (AR 1 -2, R 2 -3, R 3 
- 3. BR 4 - 2 ) , 

(AR l -2, R 2 -4, R 3 -2, BR 4 -5), 
15 (ARl-2, R 2 - 6 N R3-3 N BR 4 -3) , 
(AR!-2, R 2 -7, R3-3. BR 4 -3K 

(ARl -3, R 2 -2, R3-1 N BR 4 -2), (ARl-3, R 2 -2, R3 
-l,BR 4 -3)s (AR 1 - 3, R 2 -2, R3- l, BR 4 -4) , (AR 
!- 3, R 2 - 2, R3-1, BR 4 -5) , (AR 1 - 3, R 2 - 2, R3-2 N 

20 BR 4 - 2), (AR 1 -3,R 2 -2,r3-2,BR 4 -3), ( A R 1 — 3 x 
R 2 - 2, R 3 -2, B R 4 -4) , (AR 1 - 3, R 2 - 2, R 3 -2, BR 4 - 
5), (AR 1 - 3, R 2 - 2, R3- 3, B R 4 - 2 ) , (AR 1 — 3, R 2 - 
2, R3-3, B R 4 - 3 K (AR 1 - 3, R 2 - 2, R3 - 3, B R 4 - 4), 
(ARl-3, R2-2, r3- 3 ^ BR 4 -5), 

25 (AR 1 -3.R 2 -3,R3-KBR 4 -2), (AR 1 -3,R 2 -3,R3 
-UBR 4 -3), (ARi-3, R 2 -3, R3- BR 4 -4) , (AR 
!-3, R 2 -3, R3-i s BR 4 -5) , ( A R 1 - 3 N R 2 -3, R3-2, 
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BR 4 -2) S (ARl-3, R2-3, R3-2, BR4-3) , (ARl-3. 
R 2 -3, R3-2, BR 4 -4) , (ARl-3, R 2 -3, R3-2, BR 4 - 
5), (ARl-3s R2-3, R3-3, BR 4 -2) N (ARi-S.R 2 - 
3> R 3 -3, BR 4 -3), (AR!-3, R 2 -3, R 3 -3, BR 4 -4), 
5 (AR 1- 3, R 2 - 3 , R 3 - 3 , B R 4 - 5 ) , 

(ARl-3, R2-4, R3-K B R 4 - 2 ) , ( A R * - 3 , R 2 - 4 , R3 
-KBR 4 -3), (ARl-3, R 2 -4, R3- k BR 4 -4) , (AR 
!-3, R2-4, R3-K BR 4 -5), (AR*-3. R 2 -4, R 3 -2> 
BR 4 -2) N (AR 1 - 3, R 2 - 4, R3- 2 , B R 4 - 3 ) . (ARi-3. 
10 r2-4.r3-2,BR 4 -4), (AR 1 -3,R 2 -4,r3-2,BR 4 - 
5), (ARl-3* R 2 -4, R3- 3, BR 4 -2) N (ARi-S.R 2 - 
4, R3-3, BR 4 -3) n (ARl-3, R 2 -4, R 2 -3. BR 4 -4) „ 

(ARl-3, R 2 -4, R3-3, BR 4 -5), 

(ARl-3 N R2-5, R 3 -3, BR 4 -3), 
15 (AR 1- 3, R 2 - 6, R3- 1 , BR 4 - 2 ) N ( A R 1 - 3 , R 2 - 6 , R 3 
-1> BR 4 -3) , (ARi-3, R 2 -6, R3- K BR 4 -4) , (AR 
!-3, R2-6, R3-K BR 4 -5K (ARl-3, R 2 -6, R3-2, 
BR 4 -2), (AR !- 3, R2- 6. R3- 2, BR 4 - 3) s (AR 1 -^ 
R 2 -6. R3-2, B R 4 - 4 ) , (AR 1 - 3, R 2 - 6, R3 - 2. BR 4 - 
20 5), (AR 1 -3,R 2 -6,r3-3,BR 4 -2) n ( A R 1 - 3 , R 2 - 
6, R3-3. BR 4 - 3), (ARl-3, R 2 -6, r3- 3 , BR 4 -4), 

(AR!-3 x R 2 -6, R3-3, BR 4 -5), 

(ARi-3, R 2 -7, R3-3, BR 4 -6). 

(ARl-4, R2-7, R3-3. BR 4 -1) N (ARl-4, R 2 -7, R3 
25 - 3 , B R 4 - 3 ) , 

(ARl-5, R2-2, R3-K BR 4 -2K (ARl-5, R2-2, R3 
- 1 , B R 4 - 3 ) , (AR1-5\r2-2,r3-i nB R 4 -4) s (AR 
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x -5, R 2 -2, R3-K BR 4 -5), (ARi-S, R 2 -2, R3-2, 
BR 4 -2), (AR !- 5, R 2 - 2, R3- 2 , B R 4 - 3 ) , ( A R 1 — 5 N 
R 2 -2, R3-2 N BR 4 -4), (ARi-5, R 2 -2, R3-2, BR 4 - 
5), (ARl-5, R 2 -2, R3- 3, BR 4 -2) , (AR1-5.R 2 - 
5 2, R3-3, BR 4 -3K (ARl-5, R 2 -2, R3-3, BR 4 -4), 
(ARl-5, R 2 - 2 , R3-3, B R 4 - 5 ) , 

(ARl-5, R 2 -3, R 3 -K BR 4 -2), (ARi-S, R 2 -3, R 3 
-l,BR 4 -3), (AR 1 - 5 , R 2 - 3 , R 3 - 1 s B R 4 - 4 ) , (AR 
1 - 5, R 2 - 3 , R3-K BR 4 -5) , (AR^-5, R 2 - 3 s R 3 -2, 
10 B R 4 - 2 ) , (AR!-5, R 2 -3, R 3 -2, BR 4 -3) , ( A R 1 - 5 , 
R 2 -3, R3-2, BR 4 -4), (ARl-5, R 2 -3, R 3 -2, BR 4 - 
5), (AR 1 - 5 , R 2 - 3 , R 3 - 3, B R 4 - 2 ) . (AR1-5.R 2 - 

3, R3-3, BR 4 -3), (ARl-5, R 2 -3, R 3 -3, BR 4 -4), 
(ARl-5, R 2 -3, R3-3, BR 4 -5), 

15 (AR 1 -5,R 2 -4,r3-1 v BR 4 -2), (AR1-5,R 2 -4,r3 
-K BR 4 -3K (ARl-5, R 2 -4. R3-1, BR 4 -4), (AR 
!-5, R 2 -4, R3-1, BR 4 -5) x (ARl-5, R 2 -4, R3-2, 
BR 4 -2) , (AR 1- 5 x R 2 - 4. R 3 - 2 , B R 4 - 3 ) N ( A R 1 - 5 N 
R 2 -4, R3-2, BR 4 -4), (AR!-5, R 2 -4, R 3 -2, BR 4 - 

20 5), (AR 1 -5,R 2 -4 n r3-3,BR 4 -2), ( A R 1 - 5 , R 2 - 

4, R3-3, BR 4 -3). ( A R 1 — 5 > R 2 -4, R 3 -3, BR 4 -4) N 
(AR!-5, R 2 -4, R3-3 % BR 4 -5), 

(ARl-5, R 2 -6, R3-1, BR 4 -2). ( A R * — 5 n R 2 -6, R 3 
-1, BR 4 -3), (AR!-5, R 2 -6, R 3 -l, BR 4 -4), (AR 
25 1- 5, R 2 - 6, R3- i % BR 4 - 5) , ( A R 1 - 5 , R 2 - 6 , R 3 - 2 s 
BR 4 -2), (ARl- 5, R 2 - 6, R 3 - 2, BR 4 - 3) s (AR^-5, 
R 2 -6, R 3 -2, BR 4 -4); (ARl-5, R 2 -6, R 3 -2, BR 4 - 
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5), (ARl-5, R2-6, R3-3, BR4-2) , (ARl-5,R 2 - 
6, R3-3, BR4-3) , (ARl-5, R2-6, r3- 3 , BR 4 -4), 
( A R 1 - 5 , R2-6, R3-3, BR4-5) , (ARl-5, R 2 -6, r3 

- 3^ BR 4 - 6 ) , 

5 (ARl-5, R2-7, R3-3, BR 4 - i) ^ ( A R 1 - 5 , R 2 - 7 , R 3 
-3, BR 4 - 3) , (ARl-5. R 2 — 7 , r3_ 3n B r4_ 6 ) , 
(ARl-6, R 2 -K R3-1, B R 4 -3), (ARl-6, R 2 -K R 3 

- 3, BR 4 - 1 ) , 

(ARl-6, R 2 -2, R3-2, BR 4 -3), (ARl-6, R 2 -2, r3 
10 - 3 , B R 4 - 2 ) , 

(ARl-6, R2-3, R3-K BR*-1), (ARl-6, R 2 -3, r3 

- 2. BR 4 - 2 ) , 

(AR 1 -6> R 2 -4, R 3 -3 n BR 4 -5) , 

(AR*-6, R2-6, R3-3, BR 4 -6) 
15 (ARl-6, R2-7, R3-3, BR 4 -1) , ( A r1-6,r2-7,r3 
-3.BR4-2), (ARl-6, R2-7, R3-3, BR4-3) , (AR 
1-6, R2-7, R3-3, BR4-4) , (ARl-6, R 2 -7, R3-3, 
BR4-5) * J: V ( A R 1 - 6 s R 2 - 7 % R3-3, BR 4 -6) , 20) A 
-R^-CONHCHR^Phffe^ R 2 ^>i?;i/7?feD> R 3 tfitf£M$L 

20 1 ~ 3 <DTA*)l-C& t) , B -R 4 ffi \—V \ / R 5 * 

1 2 Lx&tmm. 1 - 3 (»T )l* )l ? s 

&Zib£V)s $?>CjfSl< & 3ft;fcj;t>-4&#£<M:/?iEST:fc3ft&$>o 
*^l§t^*{b^tl (I) its Org. Synth. 1 9 8 6, 65, 135 
25 IBfc^&^cfc D , \f-JlT-sZf-~ h <fc 0 7€f y> - 2 1" 3 ft 
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±ibs (i) a#- c o --e&z>fc&vs*mz>m&, sta 

-R 1 #**"T?&S7Hf*y > - 2 - :*>fc£fc£^fiSU BWilt^ il^SR 
1 *#t*K*R***fctt^Dy>fls1MPi:Si6$*naj:^ 0 cog, ig&i; 

5 ^r-tJ-i/^&ffll^ DMAP, !• 'J xf ;V7 $ 1/ < tt^-f V 7D K 

jvxf^7 5 >«<DW»Jia£tfctt*iR<b^- h 'J -7 A, *SlHb l> ^>>A, *3Rfl5 
* 'J £ A* b < 14 'J At7 (f^fjl/y'J*) 7* 5. F « <Z> Ifi £ © * £ T 

- 6 0'C~An^T, m $ b < 14- 5 0'C~ 5 0 •C-e»«-~«lSHK Iff $ b < J4 1 

- 3ISIi8g«KJ6£tf *o A#-C00--C*4-fb-&»*#3«£s $1*A- 
10 R 1 #**"CifcSfli£»i:Ha 1 -COOR 1 »; *jmb* 

MJ-7A, Li HMDS, LDA^) #STTfiJ& * *n« «fc ^ Q bt 5> 

^f;i/*;uA7 5 F, rh7th'D77> < £ n d ^ * > £ fc{4 ^tf*-* >H 

A#- C 0 C 0-"C&afli£*l±, A-R 1 **sS^fe-6fl3^»i:HSlSR 1 

Wf***A7$ F, f F7tFD77> 1 D D * * >$fc!4^:**l7-> 

- 6 0^~£fiT«£~»BSIHI£J6*'frftttJ;i\o A#-C 
0NH-T-&3fb£t>£f#3*l£s A-R 1 #**Tfc*7-ti^y >- 2 

ib-Stot iiliJit^iilR 1 Sft5^v->7t- Hb^»S£(S$t5, $ 

20 Jfci: bTteiM-fb^U' >s T-tY-Y U;K ^^fA*J^7; F> rh7tF 
D 7 7 >3;>fc{4i'# :3 r1?'>^£ffll'»> D B IK lf^>, DMAP, 

A. *3RftU^«>Afe b<tt*JtHbrt U ^ A3|©igS©#£7\ * ft T ~ ill fHHK 
ff* b<(4 5 ,, C~2 5'CT-&?}~MF^ #£b<(45~l 6 ^^gSSJtB $ * 
25 fti44^o 

(y7i-ib*7,**7yf-h 7" SMb 7^ h 'J tf A « ) £fijfc$-8\ 7->;i/T 
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2 -*>{b^fe*SJiS$-B-4 (Curtiu sft£) „ COEJfcfcfc 

^TttiMEi: bTigfb^u>, T-feh-hy;K h;i/x> s t -7^/1/ 7* a 

5 «JS>>, DBU, D M A P s h ij i^;i/7 ; > * I < li^^ V 7D K;Hf 

•7A^Oiiac7)#£T, *^T-iD^Tx 0$b<ttO'C~5 0 e C^St7>~ISI^ 
RU «Pi b < tt 1 - 1 6KflBS*SiB$*hH«t^o 

A#- S 0 2 -^feato^* A-R 1 #*jRT!fc*7-fe**-S>>- 

io 2 -# wb^toi: a&uttsiftiR 1 Stts^^*=;w\ 7 ^ Fft^ftss 

fh5tFD77>$fclii;t*t>fS)Bl\ tf >J ^ > . DMAP, h'Jif 

£A N zkMHby^A, akJKfls* y •> a n ijf^e; ( h y ^ f-n, y t 
15 S; F«¥O8US0#4T> -8 O'C-iB&T, # £ b < tt - 6 0 2 5 °Cfffc# 

J. Organomet. Chem. , 164 (1979) 123-1 
3 4 aB®©^ffi{ca^§ s ^;«-jKVi/7t-^->'J;i/x;-jn-f;v 

20 BR^-S-ifttt-0-Cft5^»IH5i^ «*.K±»0 0 r g . 
Synth. 1 9 8 6, 65, 1 3 5 13^© «fc D B R 4 #7 S/ )V * * «>T 

25 DMAP, h y^f-^* >fcb<li$M V7nKMf;i7;>fffllIlll 

'J^AfCiSSCSST, 7k#T-~MT, » $ b < 0 °C~ 5 0 °CT'^#~tS{ 
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b#-so 2 -S£ii-so--efesit^»iis wittt±SBffl*a-ef9fcB* 

B R 4 ^2K^-efe§-fb^t/(i^ 09;LI4±g2cD£££ fcttftiSC 4 Dft &n** 
10 R 4 #7^-;i^*T-&3ib£tl£jil^-r3C kCtDil6ft4. SlilLt^ 

IT, *? $ b < it 0°C~ 1 5 0*Cl!W-S(M, L < 14 1 l$ng££j&3 

15 R2, R 3 ^^^^^©ST-fe^^b^^&ff .S»£, «*HR 2 £4tfR 3 A 5 
fH»**-C»67*ff>- 2 IW):t4IIlR 2 £ fci4R 

tt5!im-riHSJ8tV-8 0'C~^S£,if$ U<i4- 6 0"C~0"C-CR# 
~»EIHx »*L<tt2l»niaflEK*B**nBJ:^o 
20 £©4-5£ lTU6ftfcfl!6«0«!l*ttS 6 C»*K J: iHMftlt « 

7j;i/^n;u N t 'J ;vtt * * ;i/ * — ;H¥ ) > t 5 ^ * ;u X * * ;w * - ;v (A> 

i> )]/ # * * )l 7t? - ;u , p - * Y * '> i> V )]/ * * i/ * )V * - )l , o - - h D ^ 
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*/-h)\,X-)\,m) s V ft U )l ( h 'J tf-fris 'J /K h'jxf-;ws/ 

7-D K7 y ^»##*a#!1-5*ffi*«tV»ifi-r**J6tt. «i«D e s i gn 
of Prodrugs, Elsevier, Amsterdam 1985K: 

V7Dt:;i/x7f;K n-7f;i/x7f ;K V/f^iXrJK tert-7 
20 ?;I/x7t;K t;i/*'j;xf ji/x^f^v N, N-^xf;^ija-Ji/7U' 

*»iBfc:ft*fls£tt#t Fn*5/**t4ll$li, f!x«tFD+^lfS 
fl3-&» i: X S ft T 5/ 71/ /\ 7 K $ fc li & S & BUK* #r t £ Sifc $ * * c c fijfi 

25 bTSCiifH^7i/;^^>>}:ltlt -OCOC 2 H 5 , -0C0 (t-B 
u), -OCOC 15 H 31s - 0 C 0 (m-COONa-Ph) v -0C0C 
H 2 CH 2 COONa, -OCOCH (NH 2 ) CH 3 , -OCOCH 2 N (C 
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H 3 ) 2%&^VZ>tlZ>o 

5 ^KilLTtt, -NHCO (CH 2 ) 20CH3, -NHCOCH (NH 2 ) C 
H 3 > -NHCOOCH 2 OCOCH 3 ^ftff,n-So 

mim^©^, &ttiiii<Dtttg8tt-t>7^ ?*M£ «t v-e ©jssams*© 

mmm, fiifiifS'ii^m, ptca im^mm 

wmmBf&ffi) m&oih'gftmmm. mnmm&w, m^m. mmmit, mis 

25 kfeftD^S, 
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3„ gpjs^ttgscto-c^, mum. mm, ar-t^au %m. mm. > 
n v rm. ±)\>m^ tz&STMmvmnm^bnzMmizmmbx&^tti 

mm. mum. ^mmcD^mmmmmmmt^^m^^^x^bmmmmt 

10 fc-fftHJ;^,, 

■?-;i/-b;i/a t Kd^-z/d tr;i/-fe;i/D -e? ^ > & b < li* >j 
tDn->f, j««ai:bTtt*;i'5j?*'>^?-;n:;i/D-^, #;i/**->;< 
15 -t;i/D h 'j As ^yyy. 7**>itmi>A, #>^>*fcb<ti: 

b< tt^^^-fe^o-x^^ffliN^c: i:*sft^o «ES8t> b < ttll 

£©^S&> ftfi^ £«©«»*«£* &#ii£8&^£#ll Lfc±T»St4C 
ISbOis, JS&Afc*iP»!4"f *»£s »* 0 . 05-lOOmg/kg/B-C 
25 fc»K#3:b<tt0. l-lOmg/kg/BOBIrt-Cfti, *gPft#0« 

<fc 0A§<I4J^ i^ 0. 005-1 Omg/kg/B t 
&*K#£b<tt0. 0 1 ~ 1 m g/k g/B©ffiHrtt-fe^)o :n§lBl@ 
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5 MM0i 

its® (6) 

n . .OAc SPh .SPh PhCH2 SPh PMHji. sph 

,uac — ^ |-f — ^ pf rr t~i - r 

-NH 



0 0 0 TBDMS (f TBDHS 0 



(!) (2) (3) (4) (5) (6) 

(f§ 1 IS) 4-Acetoxy-azetidine-2-one(2) 
Org. Synth. 1986. 65. 135. Submitted by S.J.Mickel and modified by Chi- 
10 Nung Hsiao and M.J.Miller © £ i£ 7! U o 
2 If) 4-Phenylthio-azetidine-2-one(3) 
?t7x;-Jl 20.7ml(1.3eq)CD7'-b h >(40ml)?&$t £>5~ 10°C £ t N-NaOH 
185ml(1.2eq)£?j§T LT,mUg.\ZX 10 fl-fig L - £^b£$l(2) 20g(155 
mmol)©T-fe h >(80ml)M£|5]<gjg£T?$T LT, 10~15°CCT 3B§P^# t 

15 fee fcM&®*7k&iz&% zfrmm^T-frxMiii Ltzo ti%km*7km, 

MM, &&£®£LT}llltt?SS(3) 31g£*§fc 0 

NMR:Hi,CDCl 3 ((5 ),2.85-2.94(m,lH),3.22-3.45(m,lH),4.99-5.03(m,lH),6.31(br, 
lH),7.34-7.60(m,5H) 
(f§ 3 Ig) 4-Phenylthio-N-(t-butyldimethylsilyl)-azetidine-2-one(4) 
20 -fb£$l(3)31g(155 mmoDO^-fb^ >(200ml)^M«3 t - V * f" )V ^ 

V frtu^j K 29.2g(1.25eq)i: h 'J x.*fr7 K > 27ml(1.25eq)£ 5°C £ T iP ;i ^ 

mu&x lemmmfthtzo zmmb7>*-<7 h&mmz&z&H 

mtti-v >x-®& Ltz 0 %mm*7k9i, mm, •mmzgZLxmftmm 
50g*mtzo mbtitzmmz^ u *V)\>z dy h (n-^^-y-> : mm^^)i) £ 

25 ft biittt/fl(4) 37.9g (83% from(2) fc 0 
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NMR:Hi,CDCl 3 (6 ),0.02(s,6H),0.70(s,9H),2. 70,2.77 (d,J=2.4Hz 1 lH),3.15.3.23 
(d,J=5.0Hz,lH), 4. 59-4.63(m,lH), 7.01-7. 18(m,5H) 
(|4II) 3-Benzyl-4-phenylthio-N-(t-butyldimethylsilyl)-azetidine-2- 
oae(5) 

5 flj£$J(4) 16.4g(56mmol)©x h 7 t H D 7 7 >(164ml)?gi& fc ^ > 5> ;i/ 7 D V 
-Y K 10ml(1.5eq)£j!)[];L> -76'CKT 2M LDA 42ml(1.5eq)£ 10 ^-P^^^T L tz . 

Lfco gau s^^ssb-cv4tt^^27g4^fco f#e»n 

10 12.3g(59S)£ftfc„ 

NMR:Hi,CDCl 3 (<5), 0.22(s,6H) > 0.69(s ) 9H),2.78(d,J=6.4Hz,2H), 

3.31,3. 44 (d,d,J=2.3,6.4Hz,lH), 4.37(d,J=2.3Hz,lH),6.90-7.15(m,10H) 

IR: v;CHCb;1742 cm-i 

5 II) 3-Benzyl-4-phenylthio-azetidine-2-one(6) 
15 flj^»(5) 11.5g(31mmol)CDx F5k F D 7 7 >(77ml)*«C»K 

2.12ml(1.2eq), 1M n-Bu 4 NF/THF 77ml(1.2eq)£ An X. , 25°CCT 30 #Fa]T:jH$ L/ 

*«Se*b-CSlSitaii9.78g*|»fe 0 ^-Cn-A^'/ilHx^ 
£ DMH LTM(6) 7.22g(87%:mp.ll9-120°C)£*ffc o 
20 NMR:H»,CDC1 3 (<S )2.90-3.20(m > 2H),3.35-3.40(m ( lH),4.68(d ) J=2.2Hz,lH),6.20 
(br, lH),7,20-7.50(m,10H) 
IR: v ;CHC1 3 ;3400,1766 cm-' 
gjjjgg 1 its® ( I - 1 ) 



25 fl3-&«J(6) 454mg (1.65mmol)CD ^ p< f;^;^7 5 K (5.0ml)?§rl(3 ^ > ^ ;i/ 
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*D7>f H 0.23ml(1.2eq)$: APx.> 5°C C T 60% NaH 80mg(1.2eq)£ JQ X „ MJg 

U D V Kn-^-y-^Mx^l/MCtt bv*tt$.K (I-D 314mg 

5 (58%)£f#fc 0 



ii^i 2 ( i - 7 ) 




(6) a-7) 



-fb-a-t>(6)350mg(1.30mmol)©^'fb^^lx >(4.0ml)^Mtwp - ^DD7i-;i' 
<< V>sT*-\- 441mg(2.0eqK h 'JxfJl/7?> 0.36ml(2.0eq), DMAP&fe&« 
10 25°Ct3T 16 ^F^itJt Lfco £i6j8£**f6tt«fca£&«&»»x*-/i, 

( I - 7 ) 150mg(26%)£f#£ o 
HfiSfll3 (1-14) 




(6) 0-14) 



l"b£®(6)350mg(1.30mmol)©JI<fb;< \> >(4.0ml)}g$C 1 - 7iC)l«-if 
;H Vi'T^ - b 4 0.38ml(2.0eq) N h U xf^7 5. > 0.36ml(2.0eq), D MAP to 
Jt*£ADiU 25-CtC-C 16$ Rift ft tfco £J&££ft«*tttRC&g&ftffRx 

( 1 - 1 4 ) 520mg<96%)fcfcfc„ 
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nmm 4 ( 1 - 2 1 ) 

PhCH 2 „ p . PhCI k,SPh 

(6) (1-21) 

2- (3,-4-^l/>mj'7x = *) -M0.52g(2.5eq)©iHM^b 
> (5.0ml)&$ i:y7xz;i/*7*7yf-h 0.54ml(2.5eq),Triethylamine 
5 0.35ml(2.5eq)£ 25'C £ T AO ;U 2 (fi^it^ Lfco ^ Z C(b^tl(6) 

269mg(1.0mmol), h 'Jxf*7;> 0.35ml(2.5eq), DMAP MmRtlMZ., 45'C 

$Jf£*&s gi^SS LT^ttM 0.80g fclffco f#*>ftfcg£ffi 

'JAW^nv h(h;i/x>:i^^ai^;i/){z^ UitttifC (1-21) 

10 440mg(96%)£ mtz* 




(4) (?) (8) (1-28) 



(Is 1 If) 3-(3,4-Methylenedioxy benzyl)-4-phenylthio-N-(t-butyldimethyl 
silyl)-azetidine-2-one(7) 
15 <b£tJ(4) 2.94g(10mmol)©7 i l>7t FD77 >(30ml)^M<; 3 , 4 - * U > 
^^-^ v-^>v;V^D ^ H 2.8g(1.3eq)£#n;t, -76°CtCT 2M LDA 
8.8ml(1.76eq)£ lO^T'igT Ufco laJlgJg Ct 2 Uplift b£o 

£ LTvAttM 5.5g £f#£o £f£ft££§^£.> »J *f )VZ O V Kn-^*+J->* 
20 ixf;b)CM Ufl#M(7)1.42g (33%)£ff£o 

NMR:Hi.CDCl 3 (d ), 0.23(m.6H),0.91(m,9H)2. 85-3.00(m,2H).3.42-3.50(m,lH), 
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4.57(d, J=2.2 Hz,lH),5.95(m,2H),6.50-7.50(m,8H) 
(M 2 IH) 3-(3,4-Methylenedioxy benzyl)-4-phenylthio-azetidine-2-one(8) 
{b-&ft(7)1.32g (3.09mmol)©Tr h 7 t K D 7 7 i/(7ml)Jgf JSfcftK 0.22ml 
(1.2eq),lMn-Bu«NF/THF3.7ml(1.2eq)*liaAx 25°CfIT 45 fl-BB-CJUt Lfco K 

^*^>:»»x^^)t# Lfgg£»H<8) 488mg(50%)&fcfc o 
NMR:Hi,CDCl3(<y),2.85-3.10(m,2H),3.28-3.38(m,lH),4.67(d,J=2.2Hz,lH),5.94 
(m,2H),6.10(br,lH),6.70-7.40(m,8H) 
10 (1311) (1-2 8) 

4k£ft(8) 407mg(1.3mmol)©^^ f^*AA7 ^ K (4.0ml)}§t& \Z^> i> )V $ 
Dy'f H 0.18ml(1.3eq)^Al]x., 5'CtCT 60% NaH 75mg(1.4eq)^iPx. feo 1331ft 

$IJI£*i5ts £«L ^ii> ^£&£UTi4ttM0.60g£m£o ft&ftfcM 
15 Si'iJAW^D? h (n-'s*^>:ftRx^;i/)lC(!f L?*tttfg( 1 - 2 8 )270mg 
(49.7%)£f#fco 
HflEfll 6 (1-27) 

H3C, CH3 CH V^ 

0^'TBDMS 0 TBDMS „K 0"0 

(4) (9) (10) (1-27) 

(^ 1 lg) 3-(2,3-Dimethyl benzyl)-4-phenylthio-N-(t-butyldimethylsilyl)- 
20 azetidine-2-one(9) 

fb-&fe(4)2.94g(10mmol)©7 1 h 7 t KO 7 7 >(30ml)*«K: 2, 3 -5M*-;i/- 
2.3-Dimethyl-benzyliodide 4.57g(1.3eq)£ AP X. , -76°C £ t 2M LDA 7.5ml 
(1.50eq)£ lOdfflTiBTLfco HgC T 0.5 US U 0 SftSftttSIMfl 
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T-WfcftbttttfJK (9)4.06g(99%) *mtzo 

(£§ 2 If) 3-(3,4-Dimethyl-benzyl)-4-phenylthio-azetidine-2-one(10) 
fl3^»(9) 3.71g(9.0mmol)©x F7tFD77 >(25ml)jg$fc»» 
0.62ml(1.2eq),lM n-Bu 4 NF/THF 10.8ml(1.2eq)£ Ifo x. , 25'CKT 30^fflT?»if 

m, js«ss*b-c*ttas3.30g*fifeo ^'ja^^dvkba^ 

;vj:DHIgaU"rft^«j(io)i.07g(63%)*»feo X, * o v h J: DiJ^fei: LT 

3,3-Bis-(3,4-dimethyl-benzyl)-4-phenylthio-azetidine-2-one(ll) 0.40g (10.7%) 
10 *mtzo 

{b-^^(10)NMR:Hi,CDCl 3 ((y),2.23-2.28(m,6H),2.90-3.25(m I 2H) ) 3.30-3.42(m, 
1H), 4.67(d ) J=2.2Hz,lH),6.20(br,lH),6.97-7.35(m,8H) 

fc-&tKll) NMR:Hi,CDCl 3 ((y) > 2.15-2.30(m ( 12H),2.60-3.50(m I 4H) ) 4.84,4.90 
(s,lH),5.89(s,lH),6.82-7.40( m> llH) 
15 (I3lg) (1-27) 

■fb^tKlO) 446mg(1.5mmol)®^^ ?-)Vfc)l> AT S; K (4.0ml) igjfc £ 
Benzoylchloride 0.21ml(1.3eq)S:JlPx., 5*CCt 60% NaH 81mg(1.4eq)£ £ tc 

Lfeo %mm*7k&s I2*l> LTflbttail 0.65g S^fco ff £ 

20 nfcgSMfci' 'J D v l(n-^*V>:ffim^*)l)lZtt UifcSJi&tJfl (I- 

2 7 ) 350mg (58.1%)£f#£<> 
HjfegS 7 (1-29) 




(11) (1-29) 
^SS0iJ 6 ffS 2 Xff-ff#fclb-&tKll) 350mg(0.84mmol)CD ^ ^ LT X 
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h*(3.5ml)?§?t^ Benzoylchloride 0.12ml(1.2eq)4i!jPXv 5°ClZX 60% NaH 
49mg(1.4eq)£Jn*.fco HfijgfcT 1.5 MM t fco SJfoig£t>£ 

al0.45g*f#fco S&ilfc&SfcS/ 'J^^^^DT h(n-^dr-y->:S^x^;i/)(; 
5 ft UfcSttftg ( 1 - 2 9 ) 240mg(55%)fcfcfc o 
HflSfll8 (1-3 3) 

PhCHa sph phCH2 V-O 

^21) (1-33) 
fll£-$J (1-2 1) 0.30g(0.65mmol)©iSft,><^l'>(5.0ml)?§$k:m- 
Chloroperbezoic acid 310mg(2.0eq)£ 5°C £ T AH X , |a]iSJg t* 2 B#|g x 25°C£T 

wgsjf£*&> Kits *»*e*LT«ittamo.36gs»fco 
mz*> >j n v v(v K^y.mm^fwztt u «m ( i - 3 3) 

290mg(91%)£f# fco 

nmm9 ( 1 - 3 1 ) 

PhOfe sph PhCHz PMh % 

15 ( 6 ) (12) a-31) 

1 Xfi) 3-Benzyl-azetidine-2-one(12) 

ft^»(6) 3.77g(14mmol)©^>-tf>(15ml)?£$C, nBu 3 SnH 7.53ml(2.0eq), 

AIBN0.46g(2eq)^inx.,100°C^T 5.5 BtffflMft Lfeo(2 BSItl*£fc: AIBN0.46g 

20 nv h (n-^^rit>:^®i^;i/)^^Ll|g B B B ^^M2.2g4tf fc 0 ff ?>tlfe^^$ n- 
^*"9->:»Rxf-;i/ J; Olgitt, 4b£tl(12) 2.10g(92%:mp. 86~87°C%)£ 

fcfco 
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NMR:H',CDCl 3 ((5),2.88-3.22(m ! 3H) 1 3.38(t,J=5.4Hz,lH),3.50-3.60(m,lH),5.85 
(br,lH),20-7.40(m,5H) 
IR: v;CHCl 3 ;3420,1753 cm-i 
(I2lg) (1-31) 
5 fli&»(12) 387mg(2.40mmol)CD^^^;i/^;i/AT 5 h*(4.0ml)?g*& {; 

Benzoylchloride 0.34ml(1.2eq)£ taX. , S'ClCT 60% NaH 0.12g(1.2eq)^in X. < 

Ltz 0 %mm*7km, «sml ^ii> »at&s*u-c«ittafio.65g*»fco *>u 

Ayj^OV Kn-^^^>:»Ki^;i/){Cf* b$#fefS ( 1 - 3 1 ) 505mg 
10 (83.7%)S»fc 0 

10 (1-34) 




fOOt %N COOH 0~V^° AC 

H-Asp(D)-OH jH. J^n ~* Xk 

<3 TBDMS O TBDMS CT ^ 

(13) (14) (15-1) 

O CH 3 
( 16 ) (1-34) 

(g§ 1 II) (4R)-Carboxyl-N-(t-butyldimethylsilyl)-azetidine-2-one(13) 
Tetrahdron Vol.46 No. 13/14 PP. 4733-4748 1990. J. E. Boldwin et al 
15 ftWD)-aspartic acid J: f) L£o 

(^ 2 Ig) (3S)-Benzyl-(4R)-carboxyl-N-(t-butyldimethylsilyl)-azetidine-2- 
one(14) 

<b^^(13)12.84g(56mmol)©x l> 7 k F D 7 7 >(64ml)M - 55- - 40°C 
CT 2MLDA58.8ml(2.15eq)£ 15#RBT?8TLfco HMCT 20 L & « 

20 - 55~ - 40 C C t T Benzylbromide 14.65ml(2.2eq)£ fln £ , -40~-15 ,, C 
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(98%)£f#fc 0 

NMR:Hi,CDCl 3 (<5 ),0.21(s,6H),0.78(s,9H),2. 95-3. 20(m,2H), 3.60-3. 70(m,lH), 
5 3.77(d,J=2.8Hz,lH),7.20-7.40(m,5H),7.80(br,lH) 

3 II) (3S)-Benzyl-4-acetoxy-azetidine-2-one(15) 
fc£-fel(14)17.25(54mmol)CD^ f***A7 $ K (60ml)JStSt»R 10ml * 
in*.* 25°Ct"C Pb(OAc)4 25.2g(1.0eq)*SDx.x 50~55°C CT 40 #M it b it » 
ifc^T', 20~25°C^T lMn-Bu4NF/THF43ml(0.8eq)^iPx., P&JgtTlBSPtS 

it a. si&giLtittiiii.44gSffeo m& 

ftfcSSSSS' U Wi^ov Kh/l'X>:flM^*;W)fcttLi*tti&ll<3S). 
Benzyl-(4S)-acetoxy-azetidine-2-one (15-1) 6.24g (53%);RU^ (3S)-Benzyl- 
(4R)-acetoxy-azetidine-2-one (15-2) 0.65g (6%) N * Utfi^ft 1.07g (9%) 4^ tz o 
15 (15-1) NMR:Hi,CDCl3(<5) > 2.07(s,3H) > 2.96-3.19(m,2H),3.47-3.54(m,lH),5.15 
(d,J=1.0Hz,lH),6.49(br,lH),7.20-7.40(m,5H) 

(15-2) NMR:Hi,CDCl 3 ((5 ),2.12(s,3H),3.08-3.15(m,2H), 3.63-3. 77(m, 1H), 
5.89(d,J=4.3Hz,lH), 6.61(br.lH),7.20-7.40(m,5H) 
(^ 4 Ig) (3S)-Benzyl-(4S)-phenylthio-azetidine-2-one(16) 
20 Thiophenol 0.61ml(1.3eq)CD Acetone(6ml)jg^(;, 5~ 10°C \ZX N-NaOH 

5.5ml(1.2eq)£iiTLt\ mUM £T 10 ftffl&ft t tz o (15-1) l.Og (4.56mmol) 
© Acetone(7ml)igfc&|ilfi|gfcT*T UT* 10~15°C£T 3BSI18»#Lfco Si£ 

&£g*LT*SJH4M 1.35g*»fco»e>ftfc«itS n^ap^>:|tgxfiU 
25 Offttfi bT<b^-^(16) 1.13g(92%)£f#& 0 

NMR:Hi.CDCl 3 (<5),2.95-3.19(m,2II),3.34-3.45(m,lH) 4.68(d,J=2.2Hz. 1H), 6.14 
(br,lH). 7.18-7.35(m,10H) 
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(I5II) (1-34) 
fc-&%(16)162mg(0.60mmol)ffl*g{b* 9 U >(2.0mL)}8jSfc££T\ R-(+)- 
Phenyl-ethyl-isocyanate 0.17ml(2.0eq), Triethylamine 0.18ml(2.0eq),DMAP M 

matins.. 25-ct-c i6«H»» bfc. Siss^ftsuiiecaf a*»ex 

( 1 - 3 4 ) 145mg(58%)£fcfco 



^St6#H 11 (1-48) 




O CH 3 

(15-1) (17-1) (j^g) 



10 (SI IS) (3S)-Benzyl-(4S)-(4-benzhydrylcarboxyphenyl)oxy-azetidine-2- 
one(17-l) 

Benzhydryl-4-hydroxy benzoate 2.07g(1.3eq)© Acetone(8ml)j&$£^ 5~10°C 
fcTN-NaOH6.0ml(1.2eq)£?gT bT.HSgCT lOftfSmW b tz ofb£-&(15-l) 
l.lg(5.0mmol)0 acetone(6ml)-$$ £ |H]igg £ T $T b T > lO~15°CtT 3 8^ 
15 «#Ufc. Sl6a*«l***lctt?i*»Kx^;i/T!i|||fflLfc 0 W^Ji**^^ 

*«E*e*btiiiitt«S2.75g*»feo »&nfesa*i")*y^ 

^DVKb;i/X>:ftixf)V)C# bea<t«JlT(17-l)1.87g(80%)*fffco 
X, SiJ© 7 7 * > 3 > «fc I] ttStt«9H(3S)-Benzyl-(4R)-(4- 
benzhydrylcarboxyphenyl)oxy-azetidine-2-one(17-2) 0. 14g (6%) £ ff 0 
20 (17-1) NMR:Hi J CDCl 3 (d),3.02-3. 28(111,2^,3.59.3.66(111,1^,5.40(8,1^,(^,1^, 
7.08(s,lH),7.15-7.48(m,15H) 7.36,7.96 (ABq,J= 8.0 Hz, 4H), 
(17-2) NMR:Hi,CDCl 3 (6 ),3.19 (d, J=7.6Hz,2H),3.73-3.84(m. lH),5.75(d, J= 
4.2Hz,lH).6.70(br.lH),6.86,8.08(ABq,J=8.0Hz,2H).7.09(s,lH),7.15- 
7.48(m,15H) 
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(I2li) (1-48) 
fb^fe(17-l)1.85g(4.0mmol)©Jt-fb^ f- V >(18.0ml)}g$ \Z R-(+)-Phenl- 
ethyl-isocyanatel.l3ml(2.0eq) N Triethylamine 1.12ml(2.0eq),DMAP 

5 «ifflL£o wa/i**^ (emu *2L »«i*s*fc»attait 3.og*#fc, 
m btitzmmz > 0*7 d? v(\> K^y-.&m ^t-jdiz ft l ( 1 

- 4 8 ) 2.02g(83%)£f# tzo 

mmm 12 ( 1 - 3 7 ) 




10 -fb^fj ( 1 - 4 8) 1.88g(3.08mmol)©Tr: v-;l/(9.4ml)^rlt 5°C£T 

CF3COOH 2.43ml(10eq)^inx., PlfifiCT Ufeo &ffi*B£«£f6 

- 3 7 ) 1.23g(90%)*fcfc o 
15 §JS^ 13 (1-39) 




0-37) (1-39) 



( 1 - 3 7 ) 120mg(0.27mmol)©il<fb;< ? V > (1.2ml)?g$ C 5°C £ T 
1-Methyl-piperazine 36 # l(1.2eq),WSCD 62mg(1.2eq)^iQx. N 25°C£T 5^rffi 

20 47j<«5ts ffiv i|j§ % &&£ff£ Ltj*«ttjia ]43mg 8£ftfc8SS* 
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&V\T? n-^*tf>.fc !)*glMbL»*ttftH ( 1 - 3 9 ) 130mg (92%)% & tz » 
HMga 14 (1-61) 




(IS 1 IS) fc£fc(18) 
5 flj-&Dj(17-2)463mg(1.0mmol)Ottflj^ * \< > (4.0ml)?§$ £ R-(+)-Phenyl- 
ethyl-isocyanate0.28ml(2.0eqh Triethylamine 0.28ml(2.0eq),DMAP M&S & 
APXs 25-C(CT 16B#KHJl#Lfco Sl6S-&»SI81ft»lca^a*»8x^^t? 

10 0.50g (82%)£t#£ 0 

NMR:Hi,CDCl 3 (<5),1.54(d,J=4.6Hz ) 3H),3. 18-3.24(01,2^,3.82-3.94^,1^, 
4.96-5.12(m,lH),6.12(d,J=4.6Hz,lH),6.85(d,J=8.3Hz,lH),7.08-8.09(m,25H) 
(M 2 IS) (1-61) 
<b-&^l(18)0.41g(0.67mmol)OT- V -M2.1ml)&$£ 5°CtIT CFsCOOH 
15 0.52ml(10eq)=£in^, HlftCt 5l«nSttU&. £«i^«i«lf *I1C 

14 tig ( 1 - 6 1 ) 270mg(90%)£f#£ o 

mmm 15 ( 1 - e 2 ) 




O CH 3 O CH 3 

20 C 1 - 61 ) (1-62) 

fls£* (1-61) 100mg(0.23mmol)©^b^b>(1.2ml)M£ 5°C(ZT 
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1-Methyl-piperazine 30 fx l(1.2eq),WSCD 56mg(1.2eq)^iiDXs 25°CCT 2.5 

LT?i#SM I20mg £f#fc 0 f#5>n£^g 
5 to n-^**^ DlBBl'tU $£#^f? (1-6 2) lllmg(94%)*fcfc„ 

mmm 1 e ( i - 5 9 ) 



(•in) it&mad) 

Benzhydryl-4-hydroxy phenylacetate 0.80g (l.Oeq)CDx h 7 t FD77> 
10 (2ml)^Mt3, 5°CCT 2M t-BuMgCl/EtzO 1.25ml (1.0eq)<&?®T LTs M££ 
t 15 ^$1$ Lfeo<b^tJ(15)0.55g(2.5 m mol)©^ h* D 7 y >(3ml)jg* 

M 1.40g £ft fc 0 »&nfe8tt*i' 'J *>f □ V h(Wl/x>:imx:f 
15 LMttft K(19) 0.69g (58%) tzo 

NMR.H'.CDCb (6 ),2.79-3. 17(m,2H),3.37-3.48(m,lH),4.39(s,2H) 
4.84(d,J=1.0Hz.lH),6.26(br,lH), 7.11(s,lH), 7.23-8. 10(m,19H) 
(1211) iU£*K20) 
<b^»(19) 0.66g (1.38mmol)<Dig{b^ b > (6.6ml)i§*£ £ R-(+)-Phenyl- 
20 ethyl-isocyanate0.39ml (2.0eq), Triethylamine 0.39ml(2.0eq),DMAP Akjgfi £ 




COOBH 



o CH 3 

(19) (20) 




O CH 3 
(1-59) 
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mmbtzo %ml mm. L-tisnejisM i.og£ft& 0 

0.61g(70%)£ft£ o 

NMR:H^CDCl3(<n4.55(s,3H),2.79-3.16(m,2H),3.46.3.54(m,lH),4.81, 4.96 
5 (ABq,J=14Hz,2H), 4.93-5. 10(m,lH)5.12(d,J=1.7Hz,lH), 6.93(d,J=8.0Hz,lH), 
7.05-8.10(m,25H) 
(I3II) (1-59) 
fc£t>(20) 0.55g (0.88mmol)© T - V -;i/(2.0ml),«<b * f- V > (2.8ml)jg$ \Z 
5°C\ZX CF3COOH 0.68ml(10eq)$:inXs H£& iZ X 4.5 tiffSmft L tz 0 

mz%£LxmtfL&mm3g*mtzo mztitzmmz n-^*v>:j vru^^x. 

-7^1/ <fc l3*£IHt Ut, $£MtHC 0.37g £ftfeo &V>T?*> 'J A^^DV Kb- 

Hfc, *&*tftJg ( 1 - 5 9 ) 220mg(54%)£f# tz. 
15 fgffl50!117 (1-6 0) 



<b&t> ( 1 - 5 9 ) 100mg(0.22mmol)<DH<b^^l/ >(1.2ml)»«[t 5°C£T 
1-Methyl-piperazine 30 p. 1(1. 2eq), WSCD 55mg(1.2eq)£ AD X. » 25*C£T 2.5 
B3IH«#Lfco S*«l^»*iiBS**»«[K:aSfa*»»xf-;i/-elilitH t&o * 
20 iljl. Sl^giltittttSl 120mg£f# feo mbtltzft 

ntzo «V^, n-^^r-b-VJ: t>*SIHb> i|ft*tt^fC ( 1 - 6 0 ) 67mg(50%)£ ft 

HI 1 8 Jbl^ (1-14 4) 




O CH 3 



O CH3 



a-59) 
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H-Asp(D)-OH 




(22) (23) 




(24) (25) (1-144) 

1 1*1) (4R)-Carboxyl-N-( t-butyldimethylsilyl)-azetidine-2-one(21) 
Tetrahdron Vol.46 Nos.13/14 PP.4733-4748 1990. J. E. Boldwin et al 
£ftl^(D)-aspartic acid X *) ft£t>(21)£ Ifco 



5 (§2 Ig) (3S)- 2 -Ethoxybenzyl-(4R)-carboxyl-N-( t-butyldimethylsilyl)- 

azetidine-2-one(22) 

<b£t> (21)5.73g (25mmol)©5P h'D77> (30ml)^fi& $ - 45~ - 25°C 

Ct 0.68MLDA77ml(2.1eq)THF^f«{; 15 »F^f)iT Ito IsIiSJg C T 2.5 B$ 

?£M ft Ltz 0 & £ , - 38~ - 28°C fc T 2-Ethoxybenzylbromide 10.75g (2.0eq)£ 
10 JtaA. -28~-15'C(It 2.0BSOfli#Lfco N-Jfi«2kJ&*fc:&a?& 

^^^x^;i/-c-«iai Lfeo S«I«*Sl*iS«[t?*JBK:«5»$*, PH=3.0 

8SS(22) 7.82g (86%)&ft fro 

NMR:Hi.eDCl3(<5),O.22(s,6H),0.80(s,9H),1.41(t,3H,J=7.0Hz),2.90-3.30(m.2H), 
15 3.50-3.70(m,lH) ) 3.87(d,J=3.4Hz ) lH),4.02(q,2H,J=7.0Hz),6.70-7.340(m > 5H) 
(i3lg) (3S)-2-Ethoxybenzyl-4-acetoxy-azetidine-2-one(23) 
fli^«I(22) 7.82g (21.5 mmol)© i/ ^ fil/^JI/A7 5. H (23.5ml)jg*(C»K 
4.7ml&iP^. N 25*CfcT Pb(OAc) 4 9.53g (1.0eq)*ftlA, 50~55°C IZ X 100 
mWLtzo &l^T-, 20~25*CfC 1M n-Bu 4 NF/THF 16ml (0.75eq) £ftl*. % H 
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tzo%mm*ffimw&®mm& > 7k&, m.m, m%z%£ bxm^mm 5.75 g 

g(3S)-2-Ethoxybenzyl-(4S)-acetoxy-azetidine-2-one (23-1) 2.43g ^'/(O&tf., 
(3S)-Ethoxybenzyl-(4R)-acetoxy-azetidine-2-one (23-2) t ©rg^-fej 1.79g (32%) 
5 £f§fco 

(23-l)NMR:Hi,CDCl 3 (cy) ) 1.40(t ) J=7.0Hz,3H) ( 2.05(s ) 3H), 2.89-3.22(m,2H), 
3.48-3.68 (m, 1H), 4.05 (q > J=7.0Hz,2H) ) 5.61(d,J=1.2Hz,lH),6.42(br,lH),6.83- 
7.26(m,4H) 

(§4 IS) (3S)-2-Ethoxybenzyl-(4S)-(4-benzhydrylcarboxyphenyl)oxy- 
10 azetidine-2-one(24) 

Benzhydryl-4-hydroxy benzoate 5.69g(1.2eq)CD Acetone (36ml)^?^C N 5~ 
10'CCT N-NaOH 17ml (l.leq)£®T UT, mU&lZX 10 ftmmft bfzc fb£ 
#J(23-1,2) 4.1g (15.6 mmoDO acetone (16ml)jgi££ Ct ?iT UT, 10~ 

15 £$/f£7j<&, at^ LTm&mm 9. 4ig%mtz<> m^ntzm 

m*is ^W?DY h(b;i/X>:^^x^;i/)iIf^Uig^14tlS(24-l) 4.82g 
(61%)£f#£ 0 X> S!©77^->3 ><fc t> ifeSII&tJg(3S)-Ethoxybenzyl-(4R)- 
(4-benzhydrylcarboxyphenyl)oxy-azetidine-2-one (24-2) 2.00g (25%)£f4| Tz 0 
(24-l)NMR:Hi,CDCl 3 ((S),1.35(t ) J=7.0Hz,3H),2.95-3.34(in,2H) ) 3.58-3.65(m, 
20 1H), 4.00 (q,J=7.0Hz,2H),5.49(d,J=0.9Hz,lH),6.43(br,lH) > 6.71-8.02(m,19H) 

Diphenylacetic acid 1.04g(2.5eq)©^-fb ^ ^ V > (10ml)?g$ C Triethylamine 
0.69ml (2. 5eq), Diphenylphosphoryl amide 1.06ml(2.5eq)^^PXs 25°C£T 3 B# 
mmftbtzig., <ft£tl (24-1) l.OOg (2.0 mmol)©iHb*^b >(18.0ml)&$, 
25 Triethylamine 0.69ml (2.5eq),DMAPfe£^S 25°C £ T 24 H$PiSjt# L tz o 

iis ITSI 3.0g £f§£ 0 f ?>ntS|^->'J*y;i/^D7Kh^ 
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x>fHxfWi:fif U(25) 1.29g (91%)^!#fco 

(25)NMR:Hi,CDCl 3 ((y) ) 1.28(t > J=7.2Hz,3H),2.94-3.34(m,2H) > 3.66-3.74(m, 1H), 
3.94(q,J=7.2Hz,2H),5.83(d,J=1.3H Z) lH),6.14(br,lH),6.79-8.00(m,30H) 
(I6II) <b£t> (1-14 4) 
5 -fb^-tl(25)1.18g (1.64 mmo\)<DMit*3-V >(6ml)?g?lK T - 7 1.27ml £ 
in*, 25°CHT CFaCOOH 1.27ml (lOeq)^iO^s PljSg (3 T 3.5 BSP^jtft L fz o 

]S£L ««£H*LTttttttSS«£ 10g**& o n-^**>J: DlSSftUt, 
«ggtt*ft0.84g(93S)&fl|fco f#*>ftfc8l&£:/ U M;^D?Hha^>: 
10 » Hi LiSgffigiSfcftfco *SH<b U ( 1 - 1 4 4 ) 825mg (91%)S» 
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m 1 1 







(l-C") 


No. 


A-R 1 


B-R 4 


1-86 


0 CH 3 




1-87 


O CH 3 


o 

CH 3 


1-88 
1-89 


o ch 3 






o 6h 3 


CH 3 






(l-C" n ) 


No. 


A-R 1 


B-R 4 


1-90 


0 CH 3 




1-91 


O CH 3 


°-o-L 

Q 

CH 3 



69 

Patent provided by Sughrue Mion. PLLC - http J/www.sughrue.com 



WO 00/05204 



PCT/JP99/03864 



Si 3 







(l-C) 


No. 


A-R 1 


B-R 4 


1-92 


0 CH 3 


/=\ 
" ,0 ~\J 


1-93 


0 CH 3 


-O-Q-F 


1-94 


0 CH 3 


-o-O 


1-95 


0 CH 3 


"0-TVf 

" NH 2 


1-96 


h n 

0 CH 3 


/=\ 
S -\J- CI 


1-97 


if T 
O CH 3 




1-98 


i 

O CH 3 


S-4 w~OMe 

^ y 


1-99 


n i 

O CH 3 




1-100 


o 6h 3 


S— ^^-OMe 


1-101 


o CH 3 


0 
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m 1 6 



p13a 
O A-R 1 



No. 


* *-1 

A-R 


B-R 4 


R 13a 


1-122 


0 0 




OEt 


1-123 


0 0 


/=\ p 

■•<KH 

w OCHPh 2 


OEt 


1-124 




" ,OH 0^0-CH 2 Ph 


OMe 


1-125 






OMe 


1-126 






OMe 
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£ 1 7 





D 13a 










,B-R 4 

t , (I " P) 

A-R 1 




No. 


A-R 1 


B-R 4 


R 13a 


1-127 


^K^X) 

0 CH 3 


OH 


OMe 


1-128 


O CH 3 


OCHPh 2 


OMe 


1-129 


^K^X) 

0 CH 3 


CH 3 


OMe 


1-130 


O CH 3 




OMe 


1-131 


0 CH 3 


w OCHPh 2 


OMe 


1-132 


O CH 3 




OMe 


1-133 


O CH 3 


b 


OMe 


1-134 
(HCI salt) 


O CH 3 




OMe 
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& 1 8 





R 13a 

°> 


, S B-R 4 

?K , (, ' E) 

A-R 1 




No. 


A-R 1 


B-R 4 


R ,3a 


1-135 


0 l CH 3 




OEt 


1-136 

1-137 
(HCI salt) 


0 V 

0 C CH 3 


^ OCHPh 2 

O 


OEt 
OEt 


1-138 
1-139 


0 S*. 
H |^S] 

0 \JH, 


••'O-O - ^ 0 

OH 

^ OCHPh 2 


OEt 
OEt 


1-140 
1-141 


O A^CH 3 
H f\ 

o A.ch 3 


^ OH 

OCHPh 2 


OEt 
OEt 


1-142 
1-143 


0 A^ch 3 
0 A^ch 3 


^ OH 

•"OhTVP 

^ OCHPh 2 


OEt 
OEt 
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S20 



R 13a 



No. 


A-R 1 




B-R 4 


R 13a 


1-154 


H <T 

°0 


) 


"°^C 02 H 


OEt 


1-155 


°6 


) 


■•°-G^ C02H 


OEt 
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a 


^ OH 


OEt 


l-lo/ 


CI 

H l^i 

CI 


^Cl 
J 


/=\ P 

OCHPh 2 


OEt 
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H f*\ 
0 J< 

0 

CH 3 


r CH 3 




OEt 


1-159 


o A 
F 




"°-0-^ 0 

^ OH 


OEt 
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j.OMe 




OEt 
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12 1 







,5-R 4 

1 , "- E) 

A-R 




No. 


A-R 1 


B-R 4 


R 13a 


1-161 


°6 


o-O - ^ 0 

OH 


n-Pr 


1-162 


°6 




n-Pr 


1-163 


°6 


°^OH 
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122 





-? 3 .B-R 4 

I— M 

A-R 1 


(l-F 1 ) 
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A-R 1 


R 3 


B-R 4 
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O CH 3 
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OH 
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OH 
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0 
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0 
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A-R 1 


(l-F") 
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R 3 


B-R 4 
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O CH 3 
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p (i-c) 
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I BP 
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1-517 


C0NHCH(Et)Ph-4-Cl 


OPh-4-CH 2 COO(CH 2 ) 2 NMe 2 


1-518 


C0NHCH(Et)Ph-4-Cl 


0Ph-4-CH=CHC00H 


1-519 


C0NHCH(Et)Ph-4-Cl 


\ CONH 2 

o 


1-520 


C0NHCH(Et)Ph-4-Cl 


O 

W 
CH 3 


1-521 


C0NHCH(Et)Ph-4-Cl 


OCH 2 Ph-4-COOH 


1-522 


C0NHCH(Et)Ph-4-Cl 


-ocH 2 -^~~y-^ 

CH 3 


1-523 


C0NHCH(Et)Ph-4-Cl 


SPh-4-COOH 


1-524 


C0NHCH(Et)Ph-4-Cl 


o 

CH 3 


1-525 


C0NHCH(Et)Ph-3-0Me 


0Ph-3-C00H 


1-526 


C0NHCH(Et)Ph-3-0Me 


0Ph-4-C00H 


1-527 


C0NHCH(Et)Ph-3-0Me 


0Ph-4-C00Bn 


1-528 


C0NHCH(Et)Ph-3-0Me 


0Ph-4-C0N(Me)(CH 2 ) 2 NMe 2 
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1-529 


CONHCH(Et)Ph-3-OMe 


Q 

CH 3 


1-530 


CONHCH(Et)Ph-3-OMe 




1-531 


CONHCH(Et)Ph-3-OMe 




1-532 


CONHCH(Et)Ph-3-OMe 


o 


1-533 


CONHCH(Et)Ph-3-OMe 


OPh.4-CONHCH 2 CH=CH 2 


1-534 


CONHCH(Et)Ph-3-OMe 


OPh-4-CONHBn 


1-535 


CONHCH(Et)Ph-3-OMe 


OPh-4-CONHPh 


1-536 


CONHCH(Et)Ph-3-OMe 


OPh-4-COO(CH 2 )2NMe 2 


1-537 


CONHCH(Et)Ph-3-OMe 


OPh-4-COOCHPh 2 


1-538 


CONHCH(Et)Ph-3-OMe 


OPh-4-CH 2 COOH 


1-539 


CONHCH(Et)Ph-3-OMe 


o 

\— N 

CH 3 


1-540 


CONHCH(Et)Ph-3-OMe 


OPh-4-CH 2 COO(CH 2 ) 2 NMe 2 
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CONHCH(Et)Ph-3-OMe 


V — 7 — \ CONH 2 








1-543 


C0NHCH(Et)Ph-3-0Me 


o 

' — N 

CH 3 


1-544 


C0NHCH(Et)Ph-3-0Me 


OCH 2 Ph-4-COOH 


1-545 


CONHCH(Et)Ph-3-OMe 


-OCHo— £ \ — 4 

/ \ 

V-/rl3 






1-546 


CONHCHfEtiPh-S-OMe 


SPh-4-COOH 


1-547 


C0NHCH(Et)Ph-3-0Me 


O 

CH 3 






1-548 


CONHCH(Et)-3,4-MD-Ph 


0Ph-3-C00H 


1-549 


CONHCH(Et)-3,4-MD-Ph 


0Ph-4-C00H 


1-550 


CONHCH(Et)-3,4-MD-Ph 


0Ph-4-C00Bn 


1-551 


CONHCH(Et)-3,4-MD-Ph 
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o 
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1-553 


CONHCH(Et)-3,4-MD-Ph 




1-554 


C0NHCH(Et)-3, 4-MD-Ph 


/=\ .0 


1-555 


CONHCH(Et)-3,4-MD-Ph 


O 


1-556 


CONHCH(Et)-3,4-MD-Ph 


OPh-4-CONHCH 2 CH=CH 2 


1-557 


CONHCH(Et)-3,4-MD-Ph 


0Ph-4-C0NHBn 


1-558 


CONHCH(Et)-3,4-MD-Ph 


0Ph-4-C0NHPh 


1-559 


CONHCH(Et)-3,4-MD-Ph 


OPh-4-COO(CH 2 )2NMe 2 


1-560 


CONHCH(Et)-3,4-MD-Ph 


OPh-4-COOCHPh 2 


1-561 


CONHCH(Et)-3,4-MD-Ph 


OPh-4-CH 2 COOH 


1-562 


CONHCHffitV3 4-MD-Ph 


-o-QohH° 

w 

CH 3 


1-563 


C0NHCH(Et)-3, 4-MD-Ph 


OPh-4-CH 2 COO(CH 2 ) 2 NMe 2 


1-564 


CONHCH(Et)-3,4-MD-Ph 


OPh-4-CH=CHCOOH 


1-565 


C0NHCH(Et)-3, 4-MD-Ph 


\ CONH, 
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1-566 


CONHCH(Et)-3.4-MD-Ph 


CH 3 


1-567 


CONHCH(Et)-3,4-MD-Ph 


OCH 2 Ph-4-COOH 


1-568 


CONHCH(Et)-3,4-MD-Ph 


-OCH 2 -{~~)— (° 

N — v 

o 

CH 3 


1-569 


CONHCH(Et)-3,4-MD-Ph 
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O 
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3 13a J k 



> A-R 1 



(l-E) 





AR 1 


Rl 3a j 


BR 4 


1-571 


CONHCH(Me)Ph 


m-NMe2 


Q 

cHex 










1-572 


CONHCH(Me)Ph 


m-NMe2 


Q 

CH 3 








1-573 


CONHCH(Me)Ph 


m-NMe2 


OPh-4-CH 2 COOH 


1-574 


CONHCH(Me)Ph 


m-NMc2 


OPh-4-CH 2 CH=CHCOOH 


1-575 


CONHCH(Me)Ph 


m-NMe2 


SPh-3-CH 2 COOH 


1-576 


CONHCH(Me)Ph 


p-NHPh 


Q 

cHex 








Q 

CHg 


1-577 


CONHCH(Me)Ph 


p-NHPh 








1-578 


CONHCH(Me)Ph 


p-NHPh 


OPh-4-CH 2 COOH 


1-579 


CONHCH(Me)Ph 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 
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SPh-3-CH 2 COOH 


1-581 


CONHCH(Me)Ph 
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Q 

cHex 



114 

Patent provided by Sughrue Mion, PLLC 



http://www.sughrue.com 



WO 00/05204 



PCT/JP99/03864 



315 9 



1-582 


CONHCH(Me)Ph 


o-SMe 


O 

CH 3 


1-583 


CONHCH(Me)Ph 


o-SMe 


OPh-4-CH 2 COOH 


1-584 


CONHCH(Me)Ph 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-585 


CONHCH(Me)Ph 


o-SMe 


SPh-3-CH 2 COOH 


1-586 


CONHCH(Me)Ph 


p-SPh 


0 

> — N 

cHex 


1-587 


CONHCH(Me)Ph 


p-SPh 


O 

CH 3 








1-588 


CONHCH(Me)Ph 


p-SPh 


OPh-4-CH2COOH 


1-589 


CONHCH(Me)Ph 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-590 


CONHCH(Me)Ph 


p-SPh 


SPh-3-CH 2 COOH 


1-591 


CONHCH(Me)Ph 


p-Et 


O 

IN 

cHex 










1-592, 


CONHCH(Me)Ph 


p-Et 


Q 

CH 3 








1-593 


CONHCH(Me)Pli 


p-Et 
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CONHCH(Me)Ph 


p-Et 


OPh-4-CH 2 CH=CHCOOH 
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p-Et 


SPh-3-CH 2 COOH 
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1-596 


CONHCH(Me)Ph 


p-Ph j 


0 

cHex 


1-597 


CONHCH(Me)Ph 


p-Ph 


Q 

CHa 


1-598 


CONHCH(Me)Ph 


p-Ph 


OPh-4-CH 2 COOH 


1-599 


CONHCH(Me)Ph 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-600 


CONHCH(Me)Ph 


p-Ph 


SPh-3-CH 2 COOH 


1-601 


CONHCHPh 2 


m-NMe 2 


0 

IN 

cHex 


1-602 


CONHCHPh 2 


m-NMe 2 


Q 


1-603 


CONHCHPh 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-604 


CONHCHPh 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-605 


CONHCHPh 2 


m-NMe 2 


SPh-3-CH 2 COOH 


1-606 . 


CONHCHPh 2 


p-NHPh 


Q 

cHex 


1-607 


CONHCHPh 2 


p-NHPh 


O 

CHa 


1-608 


CONHCHPh 2 


p-NHPh 


OPh-4-CH 2 COOH 
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1-609 


CONHCHPh 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-610 


CONHCHPh 2 


p-NHPh 


SPh-3-CH 2 COOH 


1-611 


C0NHCHPh 2 


o-SMe 


0 

cHex 


1-612 


C0NHCHPh 2 


o-SMe 


Q 

CH 3 


1-613 


CONHCHPh 2 ! 


o-SMe 


OPh-4-CH 2 COOH 


1-614 


CONHCHPh 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-615 


CONHCHPh 2 


o-SMe 


SPh-3-CH 2 COOH 


1-616 


C0NHCHPh 2 


p-SPh 


-ex 

O 

IN 

cHex 


1-617 


CONHCHPh 2 


p-SPh 


CH 3 


1-618 


CONHCHPh 2 


p-SPh 


OPh-4-CH 2 COOH 


1-619 


CONHCHPh 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-620 
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p-SPh 


SPh-3-CH 2 COOH 


1-621 


CONHCHPh 2 


p-Et 


Q 

cHex 
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1-622 


CONHCHPh 2 


p-Et 


o 

CH 3 


1-623 


CONHCHPh 2 


p-Et 


OPh-4-CH 2 COOH 


1-624 


CONHCHPh 2 


p-Et 


OPh-4-CH 2 CH=CHCOOH 


1-625 


CONHCHPh 2 


p-Et 


SPh-3-CH 2 COOH 


1-626 


CONHCHPh 2 


p-Ph 


0 

N — N 

cHex 


1-67 


CONHCHPh 2 


p-Ph 1 


-CHL 
O 

CHa 


1-628 


CONHCHPh 2 


p-Ph 


OPh-4-CH 2 COOH 


1-629 


CONHCHPh 2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-630 


CONHCHPh 2 


p-Ph 


SPh-3-CH 2 COOH 


1-631 


CONHCH(4-Me-C 6 H 4 ) 2 


m-NMe 2 


N — f N — v 

O 

IN 

cHex 








O 

CH 3 


1-632, 


CONHCH(4-Me-C 6 H4) 2 


m-NMe 2 


1-633 


CONHCH(4-Me-C 6 H 4 ) 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-634 


CONHCH(4-Me-C 6 H 4 ) 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-635 


CONHCH(4-Me-C 6 H4) 2 


m-NMe 2 


SPh-3-CH 2 COOH 
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1-636 


CONHCH(4-Me-C 6 H 4 ) 2 


p-NHPh 


0 

cHex 


1-637 


CONHCH(4-Me-C 6 H4) 2 


p-NHPh 


o 

CH3 


1-638 


CONHCH(4-Me-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 COOH 


1-639 


CONHCH(4-Me-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-640 


CONHCH(4-Me-C 6 H 4 ) 2 


p-NHPh 


SPh-3-CH 2 COOH 


1-641 


CONHCH(4-Me-C 6 H4) 2 


o-SMe 


0 

* — N 

cHex 


1-642 


CONHCH(4-Me-C 6 H4) 2 


o-SMe 


O 

CH 3 


1-643 


CONHCH(4-Me-C 6 H4) 2 


o-SMe 


OPh-4-CH 2 COOH 


1-644 


CONHCH(4-Me-C 6 H4) 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-645 


CONHCH(4-Me-C 6 H 4 ) 2 


o-SMe 


SPh-3-CH 2 COOH 


1-646 


CONHCH(4-Me-C 6 H4) 2 


p-SPh 


O 

cHex 


1-647 


CONHCH(4-Me-C 6 H4) 2 


p-SPh 


O 

i CH3 


1-648 


CONHCH(4-Me-C 6 H 4 ) 2 


p-SPh 


OPh-4-CH 2 COOH 
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1-649 


CONHCH(4-Me-C 6 H 4 ) 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-650 


CONHCH(4-Me-C 6 H 4 ) 2 


p-SPh 


SPh-3-CH 2 COOH 


1-651 


CONHCH(4-Me-C 6 H4) 2 


p-Et 


0 

N — N 

cHex 


1-652 


CONHCH(4-Me-C 6 H4) 2 


p-Et 


o 

FN 

CH 3 


1-653 


CONHCH(4-Me-C 6 H4) 2 


p-Et 


OPh-4-CH 2 COOH 


1-654 


CONHCH(4-Me-C 6 H4) 2 


p-Et 


OPh-4-CH 2 CH=CHCOOH 


1-655 


CONHCH(4-Me-C 6 H4> 2 


p-Et 


SPh-3-CH 2 COOH 


1-656 


CONHCH(4-Me-C 6 H4) 2 


p-Ph 


o 

cHex 


1-657 


CONHCH(4-Me-C 6 H4) 2 


P-Ph 


-CX. 
O 

CB, 


1-658 


CONHCH(4-Me-C 6 H4) 2 


p-Ph 


OPh-4-CH 2 COOH 


1-659 


CONHCH(4-Me-C 6 H 4 ) 2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-660 


CONHCH(4-Me-C 6 H 4 ) 2 


p-Ph 


SPh-3-CH 2 COOH 


1-661 


CONHCH(3-OEt-C 6 H 4 ) 2 


m-NMe 2 


* — N 

cHex 
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1-662 


CONHCH(3-OEt-C 6 H4) 2 


m-NMe 2 


o 

CH 3 


1-663 


CONHCH(3-OEt-C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-664 


CONHCH(3-OEt-C 6 H4> 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-665 


CONHCH(3-OEt-C 6 H 4 ) 2 


m-NMe 2 


SPh-3-CH 2 COOH 


1-666 


CONHCH(3-OEt-C 6 H4) 2 


p-NHPh 


-Of 
O 

N — N 

cHex 


1-667 


CONHCH(3-OEt-C 6 H4) 2 


p-NHPh 


Q 

CHa 


1-668 


CONHCH(3-OEt-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 COOH 


1-669 


CONHCH(3-OEt-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-670 


CONHCH(3-OEt-C 6 H 4 ) 2 


p-NHPh 


SPh-3-CH 2 COOH 


1-671 


CONHCH(3-OEt-C 6 H4) 2 


o-SMe 


^— 9 N — v 

O 

cHex 


1-672 


CONHCH(3-OEt-C 6 H 4 ) 2 


o-SMe 


o 

CH3 


1-673 


CONHCH(3-OEt-C 6 H 4 ) 2 


o-SMe 


OPh-4-CH 2 COOH 


1-674 


CONHCH(3-OEt-C 6 H 4 ) 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-675 


CONHCH(3-OEt-C 6 H 4 ) 2 


o-SMe 


SPh-3-CH 2 COOH 
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1-676 


CONHCH(3-OEt-C 6 H 4 ) 2 


p-SPh 


Q 

IN 

cHex 


1-677 


CONHCH(3-OEt-C 6 H4) 2 


p-SPh 


Q 

CH 3 


1-678 


CONHCH(3-OEt-C 6 H4) 2 


P-SPh 


OPh-4-CH 2 COOH 


1-679 


CONHCH(3-OEt-C 6 H 4 ) 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-680 


CONHCH(3-OEt-C 6 H4) 2 


p-SPh 


SPh-3-CH 2 COOH 


1-681 


CONHCH(3-OEt-C 6 H4) 2 


p-Et 


0 

1 — N 

cHex 


1-682 


CONHCH(3-OEt-C 6 H 4 ) 2 


p-Et 


o 

CH 3 


1-683 


CONHCH(3-OEt-C 6 H4) 2 


p-Et 


OPh-4-CH 2 COOH 


1-684 


CONHCH(3-OEt-C 6 H4) 2 


p-Et 


OPh-4-CH 2 CH=CHCOOH 


1-685 


CONHCH(3-OEt-C 6 H4) 2 


p-Et 


SPh-3-CH 2 COOH 


1-686 , 


CONHCH(3-OEt-C 6 H 4 ) 2 
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Q 

cHex 


1-687 


CONHCH(3-OEt-C 6 H 4 ) 2 


p-Ph 


O 

CH 3 
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1-689 


CONHCH(3-OEt-C 6 H4) 2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-690 


CONHCH(3-OEt-C 6 H4) 2 


p-Ph 


SPh-3-CH 2 COOH 


1-691 


C0NHCH(2-C1-C 6 H4) 2 


m-NMe 2 


■°O< 0 

o 

cHex 


1-692 


C0NHCH(2-C1-C 6 H4) 2 


m-NMe 2 


O 

CH3 


1-693 


C0NHCH(2-C1-C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-694 


C0NHCH(2-C1-C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-695 


C0NHCH(2-C1-C 6 H4) 2 


m-NMe 2 


SPh-3-CH 2 COOH 


1-696 


C0NHCH(2-C1-C 6 H4) 2 


p-NHPh 


o 

* — N 

cHex 


1-697 


C0NHCH(2-C1-C 6 H4) 2 


p-NHPh 


o 

CH 3 


1-698 


C0NHCH(2-C1-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 COOH 


1-699 


C0NHCH(2-C1-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-700 


C0NHCH(2-C1-C 6 H4) 2 


p-NHPh 


SPh-3-CH 2 COOH 
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C0NHCH(2-C1-C 6 H 4 ) 2 
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Q 

cHex 
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1-702 


C0NHCH(2-C1-C 6 H4) 2 


o-SMe 


-<XL 

o 

CHa ; 


1-703 


C0NHCH(2-C1-C 6 H4) 2 


o-SMe 


OPh-4-CH 2 COOH 


1-704 


C0NHCH(2-C1-C 6 H 4 ) 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-705 


C0NHCH(2-C1-C 6 H4) 2 


o-SMe 


SPh-3-CH 2 COOH 


1-706 


C0NHCH(2-C1-C 6 H4) 2 


p-SPh 


o 

cHex 


1-707 


C0NHCH(2-C1-C 6 H4) 2 


p-SPh 


-ex. 

o 

CHa 


1-708 


C0NHCH(2-C1-C 6 H4) 2 


p-SPh 


OPh-4-CH 2 COOH 


1-709 


C0NHCH(2-C1-C 6 H4) 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-710 


C0NHCH(2-C1-C 6 H4) 2 


p-SPh 


SPh-3-CH 2 COOH 


1-711 


C0NHCH(2-C1-C 6 H4) 2 


p-Et 


o 

cHex 


1-712- 


C0NHCH(2-C1-C 6 H4) 2 


p-Et 


O 

CH 3 


1-713 


CONHCH(2-CI-C 6 H4) 2 


p-Et 


OPh-4-CH 2 COOH 


1-714 


C0NHCH(2-C1-C 6 H4) 2 
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OPh-4-CH 2 CH=CHCOOH 


1-715 
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1-716 


C0NHCH(2-C1-C 6 H4) 2 
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cHex 


1-717 


C0NHCH(2-C1-C 6 H4) 2 


p-Ph 


o 

^— N 

CH, 


1-718 


C0NHCH(2-C1-C 6 H4) 2 


p-Ph 


OPh-4-CH 2 COOH 


1-719 


C0NHCH(2-C1-C 6 H4)2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-720 


C0NHCH(2-C1-C 6 H4) 2 


p-Ph 


SPh-3-CH 2 COOH 


1-721 


CONHCH(4-SMe-C 6 H4) 2 


m-NMe 2 


o 

cHex 


1-722 


CONHCH(4-SMe-C 6 H4) 2 


m-NMe 2 


O 

CH 3 


1-723 


CONHCH(4-SMe-C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-724 


CONHCH(4-SMe-C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-725 


CONHCH(4-SMe-C 6 H4) 2 


m-NMe 2 


SPh-3-CH 2 COOH 


1-726 


CONHCH(4-SMe-C 6 H4) 2 


p-NHPh 


Q 

cHex 


1-727 


CONHCH(4-SMe-C 6 H4) 2 


p-NHPh 


Q 

CH 3 


1-728 


CONHCH(4-SMe-C 6 H4) 2 


p-NHPh 


OPh-4-CH 2 COOH 
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1-729 


CONHCH(4-SMe-C 6 H 4 ) 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-730 


CONHCH(4-SMe-C 6 H4) 2 


p-NHPh 


SPh-3-CH 2 COOH 


1-731 


CONHCH(4-SMe-C 6 H 4 ) 2 


o-SMe 


o 

cHex 


1-732 


CONHCH(4-SMe-C 6 H4) 2 


o-SMe 


O 

x — N 

CH 3 


1-733 


CONHCH(4-SMe-C 6 H4) 2 


o-SMe 


OPh-4-CH 2 COOH 


1-734 


CONHCH(4-SMe-C 6 H4) 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-735 


CONHCH(4-SMe-C 6 H4) 2 


o-SMe 


SPh-3-CH 2 COOH 


1-736 


CONHCH(4-SMe-C 6 H4) 2 


p-SPh 


°-0-< 0 

o 

cHex 


1-737 


CONHCH(4-SMe-C 6 H4) 2 


p-SPh 


Q 

IN 

CH 3 


1-738 


CONHCH(4-SMe-C 6 H4) 2 


p-SPh 


OPh-4-CH 2 COOH 


1-739 


CONHCH(4-SMe-C 6 H4) 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-740 


CONHCH(4-SMe-C 6 H4) 2 


p-SPh 


SPh-3-CH 2 COOH 


1-741 


CONHCH(4-SMe-C 6 H 4 ) 2 


p-Et 


0 

cHex 
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1-742 


CONHCH(4-SMe-C 6 H 4 ) 2 


p-Et 


o 

CH 3 


1-743 


CONHCH(4-SMe-C 6 H4) 2 


p-Et i 


OPh-4-CH 2 COOH 


1-744 


CONHCH(4-SMe-C 6 H4) 2 


p-Et ; 


OPh-4-CH 2 CH=CHCOOH 


1-745 


CONHCH(4-SMe-C 6 H4) 2 


p-Et 


SPh-3-CH 2 COOH 


1-746 


CONHCH(4-SMe-C 6 H4) 2 


p-Ph 


0 

FN 

cHex 


1-747 


CONHCH(4-SMe-C 6 H4) 2 


p-Ph 


-ch. 

Q 

'CH 3 


1-748 


CONHCH(4-SMe-C 6 H4) 2 


p-Ph 


OPh-4-CH 2 COOH 


1-749 


CONHCH(4-SMe-C 6 H 4 ) 2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-750 


CONHCH(4-SMe-C 6 H4) 2 


p-Ph 


SPh-3-CH 2 COOH 


1-751 


CONHCH(3-NH 2 -C 6 H4) 2 


m-NMe 2 


0 

cHex 


1-752 


CONHCH(3-NH 2 -C 6 H4) 2 


m-NMe 2 


Q 

CH 3 


1-753 


CONHCH(3-NH 2 -C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 COOH 


1-754 


CONHCH(3-NH 2 -C 6 H4) 2 


m-NMe 2 


OPh-4-CH 2 CH=CHCOOH 


1-755 


CONHCH(3-NH 2 -C 6 H4) 2 


m-NMe 2 


SPh-3-CH 2 COOH 
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172 



1-756 


CONHCH(3-NH 2 -C 6 H4) 2 


p-NHPh ; 


0 

cHex 


1-757 


CONHCH(3-NH 2 -C 6 H 4 )2 


p-NHPh 


O 

CHa 


1-758 


CONHCH(3-NH 2 - c 6 H 4)2 


p-NHPh 


OPh-4-CH 2 COOH 


1-759 


CONHCH(3-NH 2 -C 6 H 4 ) 2 


p-NHPh 


OPh-4-CH 2 CH=CHCOOH 


1-760 


CONHCH(3-NH 2 -C 6 H4) 2 


p-NHPh 


SPh-3-CH 2 COOH 


1-761 


CONHCH(3-NH 2 -C 6 H4) 2 


o-SMe 


<~CK 
0 

cHex 


1-762 


CONHCH(3-NH 2 -C 6 H4) 2 


o-SMe 


o 


1-763 


CONHCH(3-NH 2 -C 6 H4) 2 


o-SMe 


OPh-4-CH 2 COOH 


1-764 


CONHCH(3-NH 2 -C 6 H4) 2 


o-SMe 


OPh-4-CH 2 CH=CHCOOH 


1-765 


CONHCH(3-NH 2 -C 6 H4) 2 


o-SMe 


SPh-3-CH 2 COOH 


1-766 . 


CONHCH(3-NH 2 -C 6 H 4 ) 2 


p-SPh 


O 

cHex 


1-767 


CONHCH(3-NH 2 -C 6 H4) 2 


p-SPh 


O 

CH 3 


1-768 


CONHCH(3-NH 2 -C 6 H4) 2 


p-SPh 


OPh-4-CH 2 COOH 
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317 3 



1-769 


CONHCH(3-NH 2 -C 6 H4) 2 


p-SPh 


OPh-4-CH 2 CH=CHCOOH 


1-770 


CONHCH(3-NH 2 -C6H4) 2 


p-SPh 


SPh-3-CH 2 COOH 


1-771 


CONHCH(3-NH 2 -CeH4) 2 


p-Et 


Q 

cHex 


1-772 


CONHCH(3-NH 2 -C 6 H 4 ) 2 


p-Et 


Q 

CH 3 


1-773 


CONHCH(3-NH 2 -C 6 H4) 2 


p-Et 


OPh-4-CH 2 COOH 


1-774 


CONHCH(3-NH 2 -C 6 H4) 2 


p-Et 


OPh-4-CH 2 CH=CHCOOH 


1-775 


CONHCH(3-NH 2 .C 6 H4) 2 


p-Et 


SPh-3-CH 2 COOH 


1-776 


CONHCH(3-NH 2 -C6H4) 2 


p-Ph 


~CHL 

Q 

cHex 


1-777 


CONHCH(3-NH 2 -C 6 H 4 ) 2 


p-Ph 


-of 

o 

CH 3 


1-778 


CONHCH(3-NH 2 -C 6 H4) 2 


p-Ph 


OPh-4-CH 2 COOH 


1-779 


CONHCH(3-NH 2 -C 6 H4) 2 


p-Ph 


OPh-4-CH 2 CH=CHCOOH 


1-780 . 


CONHCH(3-NH 2 -C 6 H4) 2 


p-Ph 


SPh-3-CH 2 COOH 
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7 4 



No. 
1-1 



CHCI 3 
1792,1679 



CDCI, 



til 

2.94-3.20(m I 2H) l 3.4CK5.49(m f 1H) l 5.16(d,J=3.2Hz f 1H) > 



I-2 



CHCI3 
1789,1673 
" CHCI3 " 
1792,1675 



CDCI, 



2.93- 3.18(m,2H),3.35-3.44(m,1H),5.15(d,J=3.4Hz t 1H), 
.§.-95fe2H) l 6 1 83-7.5 - 4(m J 13HJ 

2.94- 3^1 9(m,2H^ 
J=3.5Hz, 1 H) ,7.20-7. 50(m, 1 4H) 



I-3 



CDCI 



I-4 

1-5 



CHCU 
1796,1728 



CDCI. 



2.94(t,J=7.1Hz,2H) l 3.24-3.33(m,1H),4.97(d ) J=3.2Hz,1H), 
7.07-7.93(m,15H) 
2.95-*3720(^ 

7,06-7.51 (m u 15HJ,8.40(s J H) 



CHCI3 
176ff 



CDCI. 



I-6 



CHCI 3 
1767 



CDCI- 



2.96-3.20(01,2^,3.39-3.48(01,1^,3.79(3,1^,5.02(01, 

J=2.6Hz,1HJ,6.84-7.55(m,14H),8.27(S,1H) 

2 .96-3.20(m ,2 ty~3~4<& 51 (m t 1H)" 5"03 (d J=^7Hi^ " 



1-7 



CHCI3 

1769 3 



CDCI, 



I-8 
7-9 



CHCU 
1769 



CDCI. 



2.97-3.20(m,2H) > 3.42-3.52(m,1H) l 5.03(d,J=2.7Hz,1H), 
7. 1 5-7.50{m , 1 4Hl,8.42[s L 1 H) 
1~39~(M=107^ 

4.36(q,J=10.7Hz,2H),5.50(d,J=2.8Hz,1H),7.15-8.04(m, 
14H),8.59(s,1H) 



CHCI3 
1770 



CDCI, 



MO 



CHCI3 

..1768 w 
1769 



CDCI. 
CDCI3 



2.34(s,3H),2.95-3.20(m,2H),3.38-3.5(m,1H),5.02(d,J=2.7 
Hz, 1 H) ,6.90-7.50(m, 1 5H) ,8 .35(s ,1 H) 

T.40(t;j=^ 

4.38(q,J=7.2Hz,2H),5.04(d,J=2.7Hz,1H),7.15-8.10(m, 

hh^&socsjhi 



1-12 
T-13 



CHCI3 
...1771 
"CHCI3" 
1768,1707, 
1536J317 



CDCI. 
CDCI 



2.95-3 .22(m ,2H) ,3.38-3.47(m t 1 H) ,3.90(s,3H) ,5.03(d, 

J=?-7HzJ H) &J&:826£n\jUH) ^OIJsJH} 

i92-3/l8(m,2~^ 

(d, J=2.6Hz, 1 H) ,6. 81 (br, 1 H) ,7.1 5-7.45(m, 1 5H) 



1-14 



CHCI3 
1769 



CDCI. 



1.51,1.59(d,J=6.0Hz,3H),2.90-3.18(m,2H),3.29-3.42(m, 

1H),4.90,4.93(d,J=2.6Hz,1H),5.00-5.16(m,1H),6.70-6.80 

(m f 1H^,7.10-7.50(m,15H) 



1-15 



CHCU 



CDCI3 



0.86-1 .00(m,3H), 1.76-1 . 95(m,2H),2.90-3.20(m,2H), 3.30- 

3.42(m,1H),4.77-4.88(m,1H),4.89,4.93(d,J=2.6Hz,1H), 

6.77-6.84(m,1H),7.12-7.48{m,15H) 



1-16 



CHCI3 
1773 



CDCI. 



2.90-3.20(m,2H),3.35-3.45(m,1H),3.42,3.54(s,3H),4.95, 

^gstd^.sHz.iHj.e.os-e.iotm^Hjy.oo-^io^iH), 

7.15-7.55(m,15H) 



1-17 



CHCI3 
1769 



CDCI. 



2.95-3.20(m,2H),3.34-3.48(m > 1H),4.95(d,J=2.6Hz,1H), 
6.21(d,J=8.6Hz,1H),7.20-7.45(m,21H) 

J=6V0Hz,3H)",Y. 75-1 "95Vm^2H)V2V90-3'26(mr 
2H) f 3.30-3.42(m,1H),4.77-4.88(m,1H),4.89,4.93(d, 
J=2.4Hz,1H) t 6.70-6.85(m I 1H),7.17-7.50(m,15H) 



1-18 



CHCI3 
1768 



CDCI 



1-19 



CHCI3 
1768 



CDCI. 



0.86,0.94(t,J=6.5Hz,3H),1 .72-1 .90(m,2H) ,2.98-3. 18(m, 
2H),3.30-3.45(m,1H),4.70-4.84(m,1H),4.90,4.92(d, 
J=2.5Hz,1H),6.78(d,J=7.1Hz,1H),7.12-7.50(m,14H) 



I-20 



CHCI3 
1768 



CDCI. 



0.89,0.95(t,J=6.5Hz,3H),1.75-1.92(m,2H),2.90-3.20(m,2H), 

3.30-3.42(01,1^,3.79,3.82(8,3^,4.70-4.84(171,1^,4.90, 

4.93Cd,J=2.6Hz i 1H) J 6.80(br,1H) l 6.81-7.45(m ; 14H} 



1-21 



CHCI3 
1767 



CDCI. 



0.88,0.93 (t,J=6.5Hz,3H),1. 70-1 .90(m,2H) ,2.90-3. 18(m,2H), 
3.30^.42(m f 1H),4.66-4.78(m l 1H) i 4.90 f 4.92(d,J=2.6Hz I 1H) l 
5.94,5.96(s,2H),6.70(br,1H),6.70-7.45(m,14H) 
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No. 






H 1 


1-22 


CHCI 3 
1793 


CDCI3 


2.88-3.1 2(m,2H),3.36-3.45(m,1H),3.79(s,3H), 
5. 1 4(d, J=2.8Hz,1 H),6.81 -7.96(m,1 4H) 

....... 


1-23 


CHCI3 
1792 


CDCI3 


2.92-3.20(^1,2^,3.48-3.58(^1,1^,3.78(3,3^, 
5.19(d,J=3.4Hz,1H),6.85-7.87(m,14H) 


1-24 


CHCI3 
1795 


CDCI3 


2.92-3.1 8(m,2H),3.38-3.48(m,1 H),3.77(s,3H), 
5.16(d,J=2.2Hz,1 H),6.75-7.87(m,14H) 


1-25 


CHCI 3 
1794 


CDCI3 


2.90-3. 1 8(m ,2H) ,3.36-3.48 (m ,1 H) , 
5.14(d,J=3.5Hz,1H),7.05-7.88(m,14H) 


1-26 


CHCI 3 
1793 


CDCI3 


2.32(s,3H),2.90-3.1 7(m,2H),3.39-3.49(m,1 H), 
5.15(d,J=3.4Hz,1H),7.02-7.87(m,14H) 


1-27 


CHCI3 
1794 


CDCI3 


2.16-2.28(m,6H) T 2.88-3.25(m,2H),3.41-3.50(m,1H) f 
5.14(d,J=3.4Hz,1H),6.90-7.90(m,13H) 


1-28 


CHCI3 
1794 


CDCI3 1 


2.85-3.15(m,2H),3.33-3.45(m ( 1H), 
5.14(d,J=3.2Hz,1H),5.94(s,2H),6.60-7.78(m,13H) 


1-29 


CHCI3 
1791 


CDCI3 


2.04-2.33(m,1 2H),2.70-3.60(m,4H),5.39,5.44(s,1H), 
6.60-7.80(m,16H) 


1-30 


CHCI3 
1793 


CDCI3 


2.78-3.65(m,2H),3.43,3.89(s,6H),5.3(s,1H), 
6.70-7.76(m,18H) 


1-31 


CHCI3 

1787,1695, 
1673 


CDCI3 


>2.96-3.28(m,2H),3.50-3.68(m,2H), 
3.80-3.90(m,1 H), 7.20-8. 1 8(m,1 OH) 


I-32 


CHCI3 
1781 


CDCI 3 


0. 80- 1 .00(m ,3H) , 1 .70-1 .90 (m ,2H) ,2.30-3. 1 0(m,2H) , 
3.60-4.1 5(m,1H),4.35-4.41 ,4.79-4.85(m,1H), 
4.60-4.80(m,1 H),6.60-6.80(m,1 H),7.05--7.60(m,15H) 


I-33 


CHCI3 
1788 


CDCI3 


,0.79,0.87(t,J=14.6Hz,3H),1.74(q,J=14.6Hz,2H), 
, 3. 1 0-3.1 9(m,2H) ,4.1 0-4.20(m,1 H) ,4.35-4.55(m ,1 H) , 

4.76,4.79(d,J=2.5Hz,1H),5.93,5.97(s,2H),6.40-6.56 

(m,1H),7.10-7.90(m,13H) 
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No. 


V cm-1 




H 1 


1-34 


CHCI3 
1767 


CDCI3 


1.55(d,J=7.0Hz,3H),2.90-3.18(m,2H), 
3.34-3.43(m,1 H),4.91 (d,J=2.6Hz,1H), 
4.98-5.16(m,1H),6.79(d,J=4.0Hz,1H), 
7.10-7.50(m,15H) 


1-35 


CHCI3 
1768 


CDCI3 


1 .5 1 (d , J=7.0Hz,3H) ,2.93-3. 1 8(m,2H), 
3.25-3.38(m,1H),4.94(d,J=2.6Hz,1H) ( 
5.01 -5.1 5(m,1 H) ,6.76(d , J =8.2Hz, 1 H) , 
7.10-7.50(m,15H) 


1-36 


CHCI3 
1782 


CDCI3 


1 .50-1 .57(m,3H),2.1 1 ,2.12(s,3H), 
3.11-3.16(m,2H),3.35-3.48(m,1H), 
4.10-5.08(m,1H),6.07,6.08(d,J=2.5Hz,1H) 
6.66-6.70(m, 1 H),7.1 5-7.40(m, 1 0H) 


1-37 


CHCI3 
1781 


DMSO-d 6 


1.44(d,J=6.9Hz,3H),3.13(d,J=7.8Hz,2H), 
3.73(m.1H),4.89(m,1H),6.06(s,1H), 
6.89(d,J=8.8Hz,2H),7.20-7.40(m,1 1 H), 
7.77(d, J=8.8Hz,2H) ,1 2.80(br,1H) 


1-38 


CHCI3 
1780 


CDCI3 


1 .54(d, J=7.0Hz,3H) ,1 .60-2.80(m,8H), 
5.00(m,1 H),5.65(d, J=1 .2Hz,1 H), 
; 6.80-6.95(m,3H),7.15-7.40(m,12H) 


1-39 


CHCI3 
1779 


CDCI3 


; 1 .53(d,J=7.0Hz,3H) ,2.31 (s,3H), 

2.20-2.50(br,4H),2.94-3.27(m,2H), 
! 3.40-3.80(br,2H),3.65(m,1H),5.02(m,1H), 
| 5.65(d, J=1 .4Hz,1H) ,6.85(d, J=7.8Hz, 1 H) , 
; 6.91 (d,J=8.8Hz,2H),7.1 5-7.40(m,12H) 


1-40 


CHCI3 

4 "7 on 
1 10U 


CDCI3 


I 1.54(d,J=7.0Hz,3H),1 .70-2.1 5(m,3H), 
! 2.44(m,1H),2.94-3.28(m,2H),3.50(m,2H), 
; 3.66(m,1 H),4.77(m ,1 H),5.01 (m,1 H), ' 
; 5.67(d , J= 1 .4Hz, 1 H) ,6.84(d , J=8.2Hz, 1 H) , 
! 6.91 (d,J=8.8Hz,2H),7.15-7.45(m,12H) 


1-41 


CHCI3 

1779 


CDCI3 


• 0.80-2.20(m,7H),1 .54(d,J=7.0Hz,3H), 
! 2.93-3.27(m,2H),3.41(m,2H),3.64(m,1H), 
! 5.02(m,1H),5.65(d,J=1.2Hz,1H), 
; 6.86(m,3H),7.15-7.40(m,12H) 


I-42 


CHCI3 
1777 


CDCI3 


! 1 .52(d,J=7.0Hz,3H),2.95-3.27(m,2H), 
; 3.64(m,1H),5.00(m,1H),5.32(s,2H), 
! 5.71 (d, J=1 .4Hz,1 H) ,6.81 (d, J=8.0Hz, 1 H) , 
! 6.90(d,J=8.8Hz,2H),7.15-7.45(m,15H), 
• 7.92(d,J=8.8Hz,2H) 
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H7 7 



No 


V cm-1 




H 1 


1-43 


CHCI 3 

1780 


CDCI3 : 


1.53(d ? J=6.9Hz,3H),2.95-3.27(m l 2H),3.40-3.80(m,9H), 
5.01 (m,1 H) ,5.65(d,J=1 .4Hz, 1H) ,6.83(d,J=8.0Hz,1 H) , 
6.91 (d,J=8.8Hz,2H),7.1 0-7.40(m, 1 2H) 


I A A 


pun. 
on 013 

1780 


UUUI3 1 


1 53(d J=6 9Hz 3H> 2 94-3 27(m 2H^ 3 64fm 1 H) 

4.06(m,2H),5.00(m,1H),5.15-5.29(m,2H), 

5.68(d,J=1.4Hz,1H),5.60-6.05(m,2H), 

6.83(d,J=8.2Hz,1H),6.91(d,J=8.8Hz,2H), 

7.15-7.40(m,10H),7.62(d,J=8.8Hz,2H) 


1-45 


CHCI3 
1780 


CDCI3 ; 


1.53(d,J=7.0Hz,3H),2.93-3.27(m,2H),3.64(m,1H), 
4.61(d,J=5.5Hz,2H) f 4.99(m > 1H),5.66(d,J=1.4Hz,1H), 
6.26(br,1H) t 6.81(d,J=8.4Hz f 1H),6.89(d,J=8.8Hz,2H), 
7.1 5-7.40{m, 1 5H^,7.63jd I J=8.8Hz J 2H) 


\A6 


CHCI3 
1780 


CDCI3 ! 


1.53(d,J=7.0Hz,3H),2.95-3.28(m l 2H),3.67(m,1H), 
5.05(m, 1 H) ,5.67(d,J=1.4Hz,1H) ,6.85(d,J=8.0Hz,1H) , 
6.93(d, J=8.8Hz,2H) ,7 . 1 0-7.40(m, 1 3H) , 
7.59(d ) J=8.4Hz t 2H),7.68(d,J=8.8Hz,2H),7.77(br,1H) 


t-47 


CHCI3 
1781 


CDCI3 j 


1.53(d t J=7.0Hz,3H),2.33(s > 6H),2.69(t,J=5.7Hz,2H) f 
2.96-3.28m,2H),3.65(m,1H),5.01(m,1H), 
5.71 (d,J=1 .4Hz,1 H) t 6.81 (d,J=8.3Hz,1H), 
6.90(d, J=8.8Hz,2H),7.1 5-7.40(m, 1 0H), 
7.89(d,J=8.8Hz t 2Hl 


1-48 


CHCI3 
1780 


CDcig ; 


1.53(d,J=7.0Hz,3H),2.90-3.18(m,2H),3.34-3.43(m,1H), 

4.91(d,J=2.6Hz,1H),4.98-5.16(m,1H),6.79(d,J=4.0Hz, 

1H),7.10-7.50(m,15H) 


1-49 


CHCI3 
1777 


DMSO-d 6 


1.44(d,J=7.0Hz,3H),3.12(d,J=7.7Hz,2H),3.47(s,2H), 
3.68(m,1H),4.89(m,1H),5.87(d l J=1.3Hz,1H), 
6.76(d,J=8.6Hz,2H),7.08(d,J=8.8Hz f 2H), 
7.20-7.40(m,1 1 H),12.30(br,1 H) 


1-50 


CHCI3 
1778 


CDCI3 


1.54(d,J=6.9Hz,3H),2.15-2.40(m,4H),2.26(s,3H). 
2.93-3.25(m,2H) t 3.42(m,2H),3.63(m,3H),5.03(m,1H), 
5.61(d,J=1.4Hz,1H),6.84(m,3H),7.06(d,J=8.6Hz,2H), 
7.15-7.40(m,10H) 


1-51 


CHCI3 


CDCI3 


1 .53(d,J=7.0Hz,3H),2.40(s,6H),2.61 (t,J=5.7Hz,2H), 
*:.y 0-0. <£5(m,2n), 3. o4(m, 1 H) ,4.21 (t, J=o.7nZ,2n), 
5.01 (m,1H),5.61 (d,J=1 .3Hz f 1H),6.84(m,3H), 
7.1 1 (d, J=8.8Hz,2H),7.1 5-7.45(m, 1 0H) 


I-52 


CHCI3 
1780 


DMSO-d 6 


1.43(d,J=7.0Hz,3H), 3.1 2(d,J=7.8Hz,2H), 3.71 (m,1H), 
4.89(m, 1 H) ,6.02(d,J=1 .3Hz, 1 H) ,6.63(d, J=1 6.0Hz,1 H) , 
6.89(d, J=8.7Hz,2H) ,7.20-7.45 (m, 1 1 H) , 
7.51 (d,J=1 6.0Hz,1 H) ,7.54(d, J=8.7Hz,2H) 


I-53 


CHCI3 
1780 


CDCI3 


1.53(d,J=f0Hz,3HM 

3.55-3.80(m,3H) ,4.75(m, 1 H) ,5.01 (m, 1 H) ,5.35(br, 1 H) , 
5.67(d,J=1.4Hz,1H),6.61(d,J=15.4Hz,1H),6.84(d, 
J=7.9Hz,1H),6.91(d,J=8.6Hz,2H),7.15-7.45(m,12H) t 
7.66(d,J=15.4Hz,1H) 
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No. 


V cm-1 




H 1 


1-54 


CHCI 3 
1779 


CDCU 


2.95-3 .26(m,2H),3.60-3.80(m,5H),5.01 (m,1 H), 
5.66(d,J=1.4Hz,1H),6.73(d,J=15.4Hz,1H),6.83 
(d,J=8.0Hz,1 H),6.89(d,J=8.7Hz,2H),7.1 0-7.40 
(m, 1 2H) , 7.58(d , J= 1 5.4Hz, 1 H) 


1-55 


CHCI3 
1780 


DMSO-d 6 


1 .44(d,J=6.9Hz,3H),3.1 1 (d,J=7.9Hz,d), 
3.73(m,1 H),4.89(m,1 H),5.98(d,J=1 .4Hz,d), 
7.05-7.40(m,13H),7.60(m,2H),13.05(br,1H) 


1-56 


CHCI3 
1779 


CDCI3 


1 .53(d,J=7.0Hz,3H),2.31 (s,3H), 
2.20-2.50(m,4H),2.93-3.25(m,2H), 
3.30-3 .50(br,2H) ,4.99(m , 1 H), 
5.64(d,J=1 .4Hz,1 H),6.84(d,J=7.7Hz,1 H) , 
6.94-7.10(m,3H),7.15-7.40(m,10H) 


1-57 


CHCI3 
1772 


DMSO-d 6 


1.44(d,J=7.0Hz,3H),3.08(d,J=8.0Hz,d), 
3.58(m,1 H),4.90(m,1 H),5.39(d,J=2.8Hz,d), 
7.05-7.40(m,1 1 H),7.46(d, J=8.4Hz,2H) , 
7.83(d,J=8.4Hz,2H) 


1-58 


CHCI3 
1771 


CDCI3 


1 .54(d,J=6.9Hz,3H),2.32(s,6H), 
2.20-2.50(br,4H),2.92-3.20(m,2H), 
3.30-3.90(br,4H),3.46(m ,1 H), 
4.93(d, J=2.6Hz, 1 H) ,5.04(m , 1 H). 
6.81 (d, J=8.4Hz, 1 H) ,7. 1 0-7.40(m,1 2H) 
7.48(d,J=8.3Hz,2H) 


1-59 


CHCI3 
1773 


CDCI3 


1 .55(d, J=7.0Hz,3H),2.81 -3. 1 7(m,2H) , 
3.47-3.56(m,1H),4.82(d,J=13.1Hz,1H), 
4.99(d,J=13.1Hz,d),4.94-5.10(m,1H), 
5.1 5(d,1 H,J=1 .8Hz),6.94(d,J=8.2Hz, 1 H) , 
7.10-7 .40(m,12H),8.01(d,J=8.2Hz,'2H) 


1-60 


CHCI3 
1772 


CDCI3 


1.54(d ( J=7.0Hz,3H),2.20-2.60(m,4H),2.32(s,3H), 
2.81 -3.1 6(m,2H),3.30-3.90(m,5H), 
4.75(d , J=1 2.6HZ.1 H) ,4.94-5 . 1 0(m, 1 H) , 
5.15(d,J=1.7Hz,1H),6.94(d,J=7.9Hz,1H), 
:7.10-7.40(m,14H) 


1-61 


CHCI3 
1780 


DMSO-d 6 


! 1 .44(d , J=7.0Hz,3H) ,2.80-3. 1 5(m,2H) , 
; 4.08(m,1H),4.86(m,1H),6.27(d,J=4.5Hz,d), 
I 7.1 0-7.40(m,1 3H),7.84(d,J=8.6Hz,2H), 
! 1 2.60-1 2.90£>r,1H) 


I-62 


CHCI3 
1778 


CDCI3 


! 1 .54(d,J=6.9Hz,3H),2.31 (s,3H),2.39(br,4H), 
! 3.1 6-3.25(m,2H),3.30-3.90(br,4H), 
; 3.80-3.91 (m,1H),5.05(m,1H),6.06(d,J=4.5Hz,1H) 
I 6.89(d,J=7.8Hz,1H),7.11-7.40(m,14H) 
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No. 




H 1 


1-63 


CDCI 3 


1 .50-1 .56(m,3H),2.87-3.20(m,2H) ,3.30-3.50(m, 1 H) , 
3.69,3.75(s,3H) ,4.48(m,1 H) ,5.00-5.20(m,1 H), 
6.78-7.50(m,15H) 


1-64 


CDCI3 


1 .51-1 .57(m,3H),2.87-3.18(m,2H),3.30-3.45(m,1 H), 
4.89-4.93(m,1H),5.00-5.18(m,1H),6.73-6.80(m l 1H), 
7.15-7.50(m,14H) 


1-65 


CDCI3 


1 .50-1 .56(m,3H),2.80-3.1 0(m,2H),3.25-3.40(m,1 H), 

4.91 (m,1 H),5.00-5.18(m,1H),5.94(m,2H),6.61-7.55(m,14H) 
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No. 




H 1 


1-66 


CDCI 3 


1 .54(d , J=6.9Hz,3H) ,3. 1 0-3.33(m,2H) ,3.82-3 .93(m,1 H) , 
6.13(d, J=4.6Hz, 1 H) ,6.85(d,J=8.0Hz, 1 H) ,7.08(s, 1 H), 
7.14-7 .46(m,22H),8.07(d,J=9.0Hz,2H) 


1-67 


CDCI3 


1 .54(d, J=7.0Hz,3H),3.18-3.28(m,2H),3.40-3.80(m,8H), 
3.80-3.92 (m, 1 H) ,4.96-5.1 2(m, 1 H) ,6.06(d,J=4.6Hz,1H) , 
6.88(d,J=8.0Hz,1H),7.10-7.40(m,14H) 


1-68 


CDCI3 


1 .54(d, J=7.0Hz,3H),3.10-3.33(m,2H),3.80-3.92(m,1 H), 
4.67(d,J=5.8Hz, 1 H) ,4.96-5. 1 1 (m,1 H) ,6.09(d,J=4.7Hz,1H) , 
6.34-6.44(m,1H),6.86(d,J=8.2Hz,1H) f 7.00-7.47(m f 16H) l 
7.72(d,J=8.8Hz,2H) 


1-69 


CDCI3 


1 .54(d, J=6.8Hz,3H),3.00-3.32(m,2H),3.81 -3.92(m,1 H), 
4.96-5.1 1 (m, 1 H) ,5.33 (s,2H) ,6. 1 1 (d, J=4.7Hz,1 H) , 
6.84(d,J=7.8Hz,1H) t 7.10-7.47(m f 17H),8.00(d f J=8.8Hz,2H) 


1-70 


CDCI3 


1.00-1.20(m,3H),1.54(d, J=7.0Hz,3H), 3.05-3 .60(m,4H), 
3.79-3.90(m,1H),4.45-4.80(m,2H) t 4.96-5.12(m f 1H), 
6.04(d, J=4.6HZ, 1 H) ,6.87 (d , J=8.3Hz, 1 H) ,7. 1 0-7.47(m, 1 9H) 


1-71 


CDCI3 


1 .54(d, J=6.9Hz,3H),1 .64(d,J=6.6Hz,3H),3.09-3.30(m,2H), 
3.80-3.92(m,1 H),4.97-5.1 1(m,1H),6.02-6.14(m,2H), 
6.85(d,J=8.4Hz,1 H) ,7.1 0-7.45(m, 17H),8.00(d,J=9.0Hz,2H) 


I-72 


CDCI3 


1.54(d, J=7.0Hz,3H),3.10-3.43(m,2H),3.81-3.92(m,1H), 
4.97-5.1 1 (m,1 H) ,5.22(s,2H),5.97(s,2H) ,6.1 1 (d,J=4.6Hz,1 H) , 
6.78-6.95(m,4H),7.08-7.40(m,12H),7.97(d,J=9.0Hz,2H) 


I-73 

If o 


CDCI3 


1 54fd J=7 0Hz 3hft 3 12-3 33<m 2H1 3 81-3 94<m 11-ft 
4.96-5.11 (m,1H),6.11(d,J=4.6Hz,1H) l 6.28(d,J=3.7Hz,1H), 
6.84-6.95(m,4H),7.10-7.40(m,14H),7.75(d,J=8.9Hz,2H), 
7.83(d,J=3.7Hz 1 1H) 


I-74 


CDCI3 


1.54(d, J=7.0Hz,3H),3.16-3.30(m,2H),3.89-3.91(m,1H) t 
, 5.00-5.26(m,4H),6.08(d > J=4.6Hz,1H),6.45(d t J=7.9Hz,1H) l 
; 6.86(d,J=7.7Hz,4H),6.98-7.08(m,2H),7.13(d > J=8.8Hz,2H), 
: 7.15-7.40(m,1 8H),7.63(d,J=8.8Hz,2H) 


I-75. 


CDCI3 


; 1.54(d, J=7.0Hz t 3H) ) 3.10-3.32(m,2H),3.83-3.94(m l 1H), 
j 4.96-5.12(m ( 1H),5.35(s,2H),6.14(d,J=4.6Hz ( 1H) ? 
; 6.85(d,J=8.0Hz,1H),7.15-7.45(m,14H),8.02(d l J=9.0Hz,2H) > 
| 8.62(d,J=6.1Hz,2H) 


I-76 


CDCI3 


i 1.54(d, J=6.9Hz,3H) ,2.25-2.50(01,4^,3.19-3.25(^1,2^, 
; 3.43(s,2H),3.20-3.90(m,5H),4.95-5.12(m,1H),5.94(s,2H), 
j 6.05(d,J=4.6Hz.1H),6.74(s,1H),6.88(d,J=8.0Hz,1H), 
! 7.10-7.45(m,16H) 
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No. 




H 1 


1-77 


CDCI 3 


1.54(d, J=7.0Hz,3H),3.08-3.40(m t 4H),3.80-3.91(m p 1H), 
3.91-4.40(m,1H),4.90-5.10(m ( 2H),6.07(d > J=4.7Hz,1H), 
6.55(d,J=3.5Hz,1H),6.88(d,J=8.0Hz,1H) > 7.08(d,J=8.8Hz,2H), 
7.15-7.40(m,15H),7.58(d,J=8.8Hz,2H) 


1-78 


CDCI3 


1.53(d, J=7.0Hz,3H), 3. 10-3.31 (m,2H),3.81-3.92(m,1H), 
4.96-5.1 1(m,1H) f 5.40(s,2H),6.12(d ? J=4.4Hz,1H) l 
6.84(d,J=7.8Hz,1H) t 7.02-7.52(m t 16H) f 7-99(d,J=9.2Hz,2H) 


1-79 


CDCI3 
(300MHz) 


1 .54(d, J=6.9Hz,3H) ,3. 1 3-3.29(m ,2H) ,3. 83-3.91 (m ,1 H) , 

4.98-5.08(m l 1H) f 5.32(s l 2H),6.12(d f J=4.8Hz l 1H), 

6.85(d J J=8.1Hz,1H) J 6.98-7.40(m,16H),8.00(d,J=9.0Hz,2H) 


1-80 


DMSO-de 


1.45(d, J=6.9Hz,3H),2.96-3.13(m,2H) l 4.03-4.10(m l 1H) > 
4.85-4.96(m, 1 H) ,6.27(d, J=4.5Hz, 1 H) ,7. 1 6-7.40(m, 1 3H) , 
7.86(d,J=9.3Hz,2H),12.75(brs,1H) 


1-81 


CDCI3 


1.54(d f J=7.0Hz,3H),Z32(s t 3H),2.30-2.50(m t 4H) f 
3.20-3.27 (m t 2H),3.30-3.88(m,5H) f 4.96-5.1 1 (m,1H) f 
6.02(d J J=4.6Hz,1H),6.92(d,J=8.0Hz,1H) l 7.1O.7.40(m,14H) 


I-82 


CDCI3 


1.10-1 .35 (m,4H) , 1 .54(d t J=6.9Hz,3H) , 1 .60-1 .90(m,6H), 
2.20-2.40(m f 1H) ,2.40-2. 70(m,4H),3.20-3.30(m,2H) > 
3.30-3.80 (m,5H) ,4.96-5. 1 2(m, 1 H) ,6.01 (d,J=4.7Hz, 1 H) , 
6.91 (d, J=8.2Hz, 1 H) ,7. 1 0-7.40(m , 1 4H) 


I-83 


CDCI3 


1.55(d,J=7.0Hz,3H),1.40-2.10(m,11H),2.40-3.10(m f 8H) ( 

3.20-3.30(111,2^,3.75-3.90(111,1^,4.95-5.12(111,1^, 

6.02(d,J=4.5Hz,1H),6.91(d,J=8.0Hz,1H),7.10-7.40(m,14H) 


I-84 


CDCI3 


1.53(d, J=7.0Hz,3H),3.12-3.44(m,2H),3.78-3.89(m t 1H), 

5.33(s,2H),6.07(d t J=4.6Hz,1H),6.88(d,J=8.3Hz,1H), 

7.10-7.50(m,17H),8.01(d J J=8.9Hz,2H) 


I-85 


CDCI3 


1.52(d, J=7.0Hz,3H),3.09-3.32(m,2H),3.86^3.97(m,1H), 

5.02-5.17(m,1H),5.43(d,J=5.6Hz,1H) f 6.88(d 1 J=8.3Hz,1H) ( 

7.20-7.45(m,13H),7.52-7.64(m,2H) 
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No. 




H 1 


1-86 


DMSO-d 6 


1.45(d, J=7.0H2 f 3H),3.15(d,J=8.0Hz,2H) ,3.67-3.76(01,1^, 
4.76-4.94(m,1H) f 6.07(d,J=1.3Hz,1H),6.85(d,J=8.8Hz,2H), 
7.20-7.40(m,11H),7.74(d J J=8.8Hz,2H),12.80(brs,1H) 


1-87 


CDCI 3 


1 .54(d, J=7.0Hz,3H),2.32(s,3H) f 2.20-2.55(m,4H), 

2.97-3.90(m,7H),4.96-5.11(m ( 1H),5.70(d,J=1.2Hz I 1H), 

6.83(d,J=7.8Hz,1H),6.88(d,J=8.6Hz t 2H),7.18-7.41(m,12H) 


1-88 


DMSO-d 6 


1.44(d, J=6.9Hz,3H),3.13(d,J=7.8Hz,2H) f 3.69-3.77(m,1H), 
4.81 -4.97(m,1 H),6.06(d,J=1 .2Hz,1 H) t 6.89(d,J=8.8Hz,2H), 
7. 1 5-7.45(m , 1 1 H) f 7.77(d , J=8.8Hz,2H) , 1 2.73 (brs, 1 H) 


1-89 


CDCI3 


1.54(d, J=7.0Hz,3H),2.31(s f 3H),2.25-2.50(m l 4H), 

2.94-3.90(m,7H) t 4.94-5.09(m,1H),5.65(d,J=1.4Hz,1H), 

6.85(d,J=7.8Hz,1H),6.91(d,J=8.8Hz,2H),7.15-7.40(m,12H) 




No. 




H 1 


1-90 


DMSO-d 6 


1.45(d, J=7.0Hz,3H) l 2.98-3.15(m,2H),4.00-4.12(m ( 1H), 
4.85-5.00(m,1H),6.27(d,J=4.7Hz,1H),7.10-7.48(m f 13H), 
7.86(d,J=8.6Hz,2H),12.70(brs,1H) 


1-91 


CDCI3 


1.54(d, J=6.8Hz,3H) ) 2.32(s,3H),2.25-2.50(m,4H) t 

3.1 5-3.90(m,7H) ,4.95-5. 1 4(m, 1 H) ,6.02(d , J=4.8Hz, 1 H) , 

6.92(d,J=8.2Hz,1 H) ,7. 1 0-7.40(m,1 4H) 
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No. 




H 1 


1-92 


CDCI 3 


1.53(d, J=6.9Hz,3H),2.94-3.25(m ? 2H),3.59-3.68(m > 1H) > 
4.95-5.10(m,1H),5.65(d,J=1 ^,1^,6.80-7.05(111,4^, 
7.15-7.40(m,12H) 


1-93 


CDCI3 


1.54(d, J=7.0Hz,3H) ) 2.88-3.26(m,2H),3.59-3.68(m,1H), 
4.94-5.10(171,1^,5^^=1^2,1^,6.76-7.00(171,5^, 
7.15-7.40(rn,10H) 


1-94 


CDCI3 


1.53(d, J=7.0Hz t 3H),2.97-3.28(m,2H),3.57-3.67(m,1H) l 
4.96-5.12^,1^,5^^=1^,1^,6.75-7.05^,4^, 
7.15-7.40(m,12H) 


1-95 


CDCI3 


1.51-1.59(m,3H),2.94-3.31(m,2H),3.59-3.70(m,1H), 
4.94-5.10(m,1H),5.50-6.00(m,3H),6.75-7.00(m,3H), 
7.15-7.40(m,10H),7.60-7.75(m,2H) 


1-96 


CDCI3 


1 .55(d, J=7.0Hz,3H) ,2.88-3.1 9(m,2H) ,3.36-3.45(m, 1 H) , 
4. 87 (d, J=2 .8Hz, 1 H) ,4.96-5.1 4(m, 1 H) ,6.79(d, J=8.9Hz, 1 H), 
7.16-7.40(m,14H) 


1-97 


CDCI3 


1.55(d,J=7.0Hz,3H) ,2.87-3.1 8(m,2H) ,3.33-3. 43(m,1H), 

4.85(d,J=2.7Hz,1H),4.96-5.14(m,1H),6.79(d,J=8.2Hz,1H), 

6.93-7.05(m,2H),7.15-7.45(m,12H) 


t-98 


CDCI3 


1.55(d,J=6.9Hz,3H),2.87-3.15(m,2H),3.29-3.38(m,1H), 

3.80(5,3^,4.82(^0=2^,1^,4.99-5.11(01,1^, 

6.70-6.87(m,3H),7.10-7.40(m,12H) 


1-99 


CDCI 3 


1.52(d,J=7.0Hz,3H), 2.92-3 .20(m,2H),3.28-3.37(rn,1H), 

4.88(d,J=2.6Hz,1H),4.99-5.14(m ( 1H),6.76(d,J=8.0Hz,1H), 

6.83-6.95(m,2H),7.15-7.45(m,12H) 


1-100 


CDCI3 


1.51(d,J=6.9Hz,3H),2.92-3.17(m,2H),3.25-3.34(m,1H), 

3.37(s,3H),4.85(d,J=2.5Hz,1H),5.01-5.16(m,1H), 

6.65-6.80(m,3H) f 7.15-7.45(m,12H) 


1-101 


CDCI3 


1.48-1.56(m,3H),2.10-2.20(m,3H),2.89-3.19(m,2H), 
3.28-3.42(m,1H),4.84-4.89(m,1H),4.90-5.24(m,1H), 
6.74-6.81 (m , 1 H) ,7. 1 0-7.50(m , 1 5H) 
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H 1 


1-102 


DMSO-d 6 


1 .45(d, J=7.0H2 t 3H),3.09(d,J=8.2Hz,2H) > 3.58-3.66(m,1H), 
3.70(s,3H),4.77-4.92(m,1 H),6.00(d,J=:1 .2Hz,1H), 
6.85-6.98(m,4H),7.20-7.40(m,8H) f 7.76(d,J=8.9Hz f 2H), 
12.76(brs,1H) 


1-103 


CDCl 3 


1.53(d, J=7.0Hz.3H) 2 93-3 27 (m 21-h 3 59-3 67fm 1H) 
3.66(8,3^,4.95-5.10^,1^,5.79(^^1. 3HZ.1H), 
6.78-8.05(m,25H) 


1-104 


CDCU 


1 54(d J=7 0Hz 3r-h 2 32fs 3H\2 25-2 50im 
2.95-3.28(m,2H),3.30-3.80(m t 5H) ( 3.67(s l 3H), 
4.95-5.10(m,1H) > 5.72(d t J=1.2Hz,1H) l 6.79-6.94(m,5H), 
7.10-7.40(m,9H) 


1-105 


CDCI3 


1 .53(d, J=6.9Hz,3H),2.93-3.29(m,2H),3.68(s,3H), 
3.60-3.70^,1^,4.94-5.05^,1^,5.34(8,2^, 
5.80(d,J=1.2Hz t 1H),6.79-7.00(m,5H),7.14-7.40(m,10H), 
7.95(d,J=9.0Hz,2H),8.63(d,J=6.0Hz,2H) 


M06 


CDCI3 


1.52(d, J=7.0Hz,3H),2.92-3.27(rn,2H),3.58-3.70(m,1H) f 

3.67(s,3H) ) 4.93-5.10(m,1H),5.34(s,2H),5.78(d,J=1.3Hz,1H), 

6.75-7.00(m,5H),7.12-7.50(m,13H),7.92(d,J=9.0Hz f 2H) 


1-107 


CDCI3 


1.53(d, J=6.9Hz,3H),2.92-3.28(m,2H),3.68(s,3H), 
3.40-4.00(m ,9H) ,4.96-5.1 1 (m, 1 H) ,5.74(d , J=1 .3Hz, 1 H) , 
6.55(t,J=4.8Hz,1H),6.79-6.96(m,5H),7.10-7.40(m,9H), 
8.33(d,J=4.8Hz,2H) 


1-108 


CDCI3 


1.10-1 .35(m,4H),1.53(d t J=6.9Hz,3H),1 .60-1.90(m,6H), 
2.20-2.40(m,1 H),2.40-2.65(m,4H),2.91 -3.26(m,2H), 
3.30-3.90(01,5^,3.66(8,3^,4.95-5.10(01,1^, 
5.72(d,J=1.4Hz,1H),6.77-6.95(m,5H),7.1O.7.40(m,9H) 


1-109 


DMSO-d 6 


1.43(d, J=6.8Hz,3H),2.95-3.20(m,2H),3.59-3.74(m,1H) t 

3.69(s,3H),4.80-4.96(m,1H),5.99(s,1H),6.87-7.00(m,4H), 

7.15-7.40(m,8H),7.79(d,J=8.8Hz,2H),12.75(brs,1H) 


1-110 


CDCI3 


1 .53(d, J=6.8Hz,3H),2.96-3.29(m,2H),3.57-3.63(m,1 H), 

3.69(s,3H),4.95-5.10(m,1H),5.83(d,J=1.2Hz f 1H), 

6.75-8.00(m,5H) 


1-111 


CDCI3 


1.54(d, J=6.9Hz,3H),2.31(s,3H)2.25-2.50(m f 4H), 
2.95-3.28(m,2H),3.30-3.75(rn,5H),3.70(s,3H), 
4.95-5.04(m,1H),5.77(d,J=1.3Hz,1H),6.81-6.94(m,5H) l 
7.15-7.40(m,9H) 
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No. 




H 1 


1-112 


CDCI 3 


1.53(d J J=7.0Hz,3H),2.95 -3.30(01,2^,3.56-3.63(01,1^, 
3.69(s,3H),4.95-5.10(m,1H),5.32(s,2H),5.82(d,J=1.3Hz,1H), 
6.85-6 .96 (m, 5H) ,7. 1 0-7.48(m, 1 2 H) , 7.95 (d, J=9 .0Hz,2H) 


1-113 


CDCI3 


0.92(t, J=7.4Hz,3H), 1.75-1 .90(m,2H),2.93-3.27(m,2H), 
3.60-3.69(m,1H),3.66(s,3H),4.71-4.83(m,1H), 
5.79(d J J=1.3Hz,1H),6.77-6.95(m,5H),7.10-7.40(m,8H), 
7.91(d,J=8.8Hz,2H) 


1-114 


CDCi 3 


0.91 (t, J=7.4Hz,3H),1.78-1 .92(m,2H),2.92-3.26(m,2H), 

3.60-3.70^,1^,3.64(5,3^,4.70-4.81(01,1^, 

5.78(d,J=1.3Hz,1H) t 6.70-8.00(m,25H) 


M15 


CDCI3 


0.89(t, J=7.4Hz,3H), 1.78-1 .89(m,2H) ,2.97-3 .33(m,2H), 
3.58-3.67(m f 1H),3.72(s,3H),4.72-4.84(m,1H), 
5.85(d, J=1 .3Hz, 1 H),6.80-6 .90(m,5H) ,7. 1 7-7.40(m,8H) , 
7.90(d,J=8.8Hz,2H) 


1-116 


CDCI3 


0.89(t, J=7.4Hz,3H), 1.78-1 .92 (m,2H) ,2.97-3.31 (m,2H), 
3.58-3.65(m , 1 H),3.70(s,3H) ,4.72-4.85(m, 1 H) , 
5.83(d,J=1.3Hz,1H),6.80-8.00(m,25H) 


1-117 


CDCI 3 


0.91 (t, J=7.2Hz,3H),1 .20-1 .40(m,2H),1 .70-1 .85(m,2H), 
2.92-3.32(m,2H),3.55-3.70(m,1H),3.65,3.70(s,3H), 
4.68-4.80(m,1H),5.75,5.82(d,J=1.5Hz,1H),5.93,5.95(s,2H), 
6.73-8.00(m,23H) 


M18 


DMSO-dg 


0.80-0.93(m,3H),1.10-1.45(m,2H), 1.53-1 .80(m,2H), 
3.00-3.15(m,2H),3.56-3.75(m,4H),4.52.4.70(m,1H), 
5.94-6 .05 (m ,3H) ,6.74-7.00(m, 7H) , 7. 1 5-7.35 (m ,3H) , 
7. 72-7 .83 (m ,2H) , 1 2 .75 (brs , 1 H) 


1-119 


CDCI3 


0.92(t, J=7.1Hz,3H),1.10-1.45(m,6H),1.58-1.80(m,8H), 
2.20-2.70(m,5H),2.90-3.90(m,10H) ? 4.68-4.80(m,1H) f 
5.69-5.76(m, 1 H) t 5.92-5.97(m,2H) , 6.72-6 .95(m,7H) , 
7.12-7.30(m,5H) 


1-120 


CDCI3 


0.92(t, J=7.1Hz,3H),1.15-1.45(m,2H),1.65-1.76(m,2H), 
2.31(s,3H),2.26-2.50(m,4H),2.90-3.95(m,10H), 
4.68-4.83 (m, 1 H) ,5.69-5.76(m,1 H) ,5.90-6 .00(m,2 H) , 
6.70-6.95(m,7H),7.10-7.30(m,5H) 


1-121 


CDCI3 


0.92(t, J=7.2Hz,3H),1 .20-2.00(m,17H),2.35-3.32(m f 8H), 

3.67- 3 .80(m, 4H) ,4.69-4 .82(m, 1 H) , 

5.68- 5 .77(m, 1 H) ,5. 90-6.00(m,2H) ,6.72-6 .95 (m,8H) , 
7.12-7.40(m,4H) 
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H 1 


1-122 


CDCI 3 


2.97-3.34(m,2H),3.09(s,3H),3.62-3.75(m,4H), 

4.80-5.10(m,2H),5.85(d,J=1.0Hz,1H),6.83-7.50(m,12H), 

7.93(d,J=9.0Hz,2H) 


1-123 


CDCI3 


3.07(s,3H),2.95-3.35(m,2H),3.60-3.70(m,1H),3.70(s,3H), 
4.95(br,2H),5.83(d,J=1 .2Hz,1 H),6.78-8.02(m,25H) 


1-124 


CDCI3 


1 .22-1 .40(m,4H),2.94-3.30(m,2H),3.58-3.63(m,1 H), 
3.67(s,3H),5.80(d,J=1.3Hz,1H),6.80-8.20(m,25H) 


1-125 


DMSO-d 6 


1.10-1 .40(m,4H),3.00-3.20(m,2H),3.57-3.67(m,1H), 

3.70(s,3H),5.98(d,J=1.2Hz,1H),6.85-7.00(m,4H), 

7.10-7.35(m,7H),7.74-7.80(m,3H),12.76(brs,1H) 


1-126 


DMSO-d 6 


3.02-3.18(m,2H),3.62-3.75(m,4H),5.99-6.08(m,2H), 

6.84-7.00(m,4H),7.16-7.45(m,12H),7.70-7.84(m,3H). 

12.7(brs,1H) 
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No. 




H 1 


1-127 


DMSO-d 6 


1.45(d, J=6.8Hz l 3H),2.98(d l J=8.2Hz,2H),3.75(s,3H) ( 
3.98-4.10(m f 1H),4.82-4.99(m I 1H),6.25(d,J=4.5H2,1H), 
6. 72-6 .94 (m,2 H) ,7. 1 0-7.40(m, 1 0H) ,7.88(d, J=8.8Hz,2H) , 
12.73(brs f 1H) 


1-128 


CDCI 3 


1 .53(d, J=7.0Hz ) 3H) > 3.19(d,J=7.7Hz,2H),3.79(s,3H), 
3.94^.04(m,1H),4.95-5.16(m,1H),6.04(d,J=4.7Hz,1H), 

8.07(d,J=9.0Hz,2H) 


1-129 


CDCI3 


1 .53(d, J=7.0Hz,3H),2.32(s,3H)2.25-2.50(m,4H), 
3.20(d l J=7.8Hz,2H),3.30-3.90(m,4H),3.80(s,3H) J 
3.90-4.02(01,1^,4.97-5.10(171,1^,5^^=4^2,1^, 
6.78-6.88(m,2H) ,6.92(d,J=8.0Hz,1H) ,7. 1 0-7.40(m, 1 1 H) 


1-130 


CDCI3 


1.44(d, J=6.8Hz,3H),2.96(d,J=8.4Hz,2H),3.75(s,3H), 
3.98-4.12(m,1H),4.76-4.94(m,1H),6.26(d,J=4.7Hz,1H), 
6.72-6.95(m,2H),7.08-7.42(m,10H),7.85(d,J=8.8Hz I 2H), 
12.75(brs,1H) 


1-131 


CDCI3 


1 .53(d, J=7.0Hz,3H),3.18(d,J=7.7Hz,2H),3.80(s,3H), 
3.95-4.08(m,1H),4.95-5.12(m,1H),6.09(d,J=4.7Hz,1H), 
6,75-6.90(m,3H),7.08(s,1H),7.10-7.45(m,19H), 
8.07(d,J=9.0Hz,2H) 


1-132 


CDCI3 


1 .53(d, J=6.9Hz,3H),2.31 (s, 3H) 2.35-2. 50 (m,4H), 
3.18(d,J=7.9Hz,2H),3.30-3.90(m,4H),3.80(s,3H), 
3.94-4.05(m,1H),4.97-5.12(m,1H),6.02(d,J=4.6Hz,1H), 
6.78-6.92(rn,3H),7.10-7.40(m,11H) 


1-133 


CDCI3 


1.52(d, J=6.9Hz,3H),3.16(d,J=7.9Hz,2H),3.79(s,3H), 
3.95-4.07(m,1 H),4.95-5.11(m,1H),5.33(s^H), 
6.08(d,J=4.6Hz,1H),6.76-6.90(m,3H),7.10-7.47(m,14H), 
8.00(d,J=9.0Hz,2H) 


1-134 


DMSO-d 6 


1.45(d, J=7.0Hz,3H),2.64(s,3H),2.90-3.15(m,6H), 
3.48-3.80(01,4^,3.76(8,3^,3.99-4.10(01,^), 
4.77-4.93(01,1 H),6.21 (d,J=4.4Hz,1H), 
6.72-6.83(m,1 H),6.92(d,J=7.6Hz,1H),7. 08-7.42(m, 12H) 
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H 1 


1-135 


CDCI 3 


0.92(t,J=7.4Hz,3H),1 .28(tJ=7.0Hz,3H),1 .77-1 .95(m,2H), 
2.91-3.32(m,2H) t 3.65-3.74(m,1H) 1 3.93(q,J=7.0Hz,2H) l 
4.70-4.84(m f 1H) ( 5.78(d,J=1.3Hz,1H),6.77-7.00(m l 5H) I 
7.12-7 .40(m,7H),7.90(d,J=8.9Hz,2H) 


1-136 


CDCI3 


0.91 (t , J=7.3Hz,3H) , 1 ,27(t,J=7.0Hz,3H) ,1.76-1 .95(m,2H) , 
2.90-3.31 (m,2H),3.62-3.74(m,1H) ? 3.92(q,J=7.0Hz,2H) l 
4.69^.83(mJH),5.76(d,J=1.3Hz J 1H),6.84-6.96(m,5H) 1 
7.07(s,1H),7.12-7.48(m t 17H),7.96(d t J=9.0Hz t 2H) 


1-137 


CDCI3 


0.92{t,J=7.4Hz,3H) f 1.10-1.40(m,7H),1.55-1.96(m t 8H), 

2.20-2.70^,5^,2.88-4.00(^1,9^,4.71-4.83(01,11^, 

5.69(d,J=1.3Hz f 1H),6.76-7.00(m,5H),7.12-7.40(m,10H) 


M38 


CDCI3 


0.89(t,J=7.4Hz,3H),1 .32(t,J=7.0Hz,3H), 1 .78-1 .95(m,2H), 
2.96-3 .38(m,2H) f 3.62-3.72(m,1H),3.97(q,J=7.0Hz,2H), 
4.70^.85(m,1H),5.84(d,J=1.2Hz,1H),6.78-6.98(m,5H), 
7.15-7 .40(m,7H),7.89(d,J=8.8Hz,2H) 


1-139 


CDCI3 


0.88(t,J=7.4Hz,3H),1,31(t,J=7.0Hz,3H),1.76-1 .93(m,2H), 
2.94-3 .sejm^HJ.S.eO-SJItm^HJ.S.gStq^.OH^H), 
4.71 -4.83(m, 1 H) ,5.81 (d, J=1 .2Hz,1 H) ,6.78-6.98(m,5H) , 
7.07(s,1H),7.14-7.46(m,17H),7.96(d,J=9.0Hz,2H) 


1-140 


CDCI3 


0.80-0.94(m,6H),1 .00-1 .92(m,6H),2.91-3.34(m,2H), 
3 .66-3 .75(m, 1 H) ,3.86-4.00(m,2H) ,4.66-4.86(m, 1 H) , 
5 .75-5 .78(m, 1 H) ,6.77-7.40(m, 1 2H) ,7.90(d, J=8.6Hz,2H) 


M41 


CDCI 3 


; 0.80-1 .94(m,9H),2.90-3.33(m,2H),3.64-3.76(m,1H), 
; 3.84^.00(m,2H),5.74-5.76(m,1H),6.73-7.45(m,23H), 
; 7.96(d,J=8.7Hz,2H) 


1-142 


CDCI3 


| 0.80(t,J=6.8Hz,3H),0.89(t,J=7.0Hz,3H),0.95-1 .96(m,3H), 
: 1 .32(t,J=7.0Hz,3H),2.96-3.40(m,2H),3.62-3.73(m,1H), 

• 3 .90-4 .04(m, 2H) ,4.68-4.88(m, 1 H),5.83(s,1H) , 

• 6.82-7 .40(m, 12H),7.89(d,J=8.8Hz,2H) 


1-143 


CDCI3 


! 0.77-1 .95(m,9H),2.95-3.40(m,2H),3.62-3.70(m,1H), 
; 3.90^.04(m,2H),5.81(s,1H),6.80-7.45(m,23H), 
: 7.96(d,J=8.4Hz,2H) 
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No. 


i H 1 


1-144 


cdci 3 j 

1 


1.29(t,J=7.0Hz,3H),2.94-3.37(m,2H),3.66-3.76(m,1H), 

3.95(q,J=7.0Hz,2H) > 5.84(d,J=1.3Hz,1H),6.16(d,J=8.4Hz,1H), 

6.79-6.95(m,4H),7.15-7.40(m,13H),7.91(d,J=8.9Hz,2H) 


1-145 


CDCI3 i 

(300MHz) ! 


1 .04-2.20(m,1 1 H),2.20-2.32(m,2H),2.60-4.40(m, 14H), 

5.77(d,J=1.2Hz,1H),6.13(d,J=8.1Hz,1H),6.84(d,J=8.1Hz,1H), 

6.87-6.93(m,3H),7.16-7.40(m,15H) 


1-146 


CDCI3 : 

1 

• 

• 
1 
1 


1.28(t,J=7.0Hz,3H),2.94-3.36(m,2H) ? 3.65-3.75(m,1H), 
3.94(q,J=7.0Hz,2H) l 5.83(d,J=1.3Hz,1H),6.15(d,J=8.6Hz,1H), 
6.77-7.00(m,4H),7.07(s,1H)7.12-7.48(m,23H), 
7.96(d,J=9.0Hz,2H) 


1-147 


CDCI3 1 

1 

1 

■ 
• 

• 


1 .26(t,J=7.0Hz,3H),2.90-3.32(m,2H) ,3.64-3.72(m, 1 H), 
3.90(q,J=7.0Hz,2H),4.02-4.10(m,2H).4.25-4.34(m,1H) t 
5.74(d,J=1.3Hz,1H),5.83-5.95(m,1H) l 6.13(d,J=8.2Hz,1H), 
6.74-6.90(m,4H),7.20-7.45(m,26H) 


1-148 


CDCI3 ; 

• 


1.30(t,J=7.0Hz,3H),2.93-3.34(m,2H),3.40-3.76(m,9H) i 

3.90-4.00(m,2H),5.76(d,J=1.4Hz,1H),6.15(d,J=8.4Hz,1H), 

6.80-6.95(m,4H),7.15-7.40(m,15H) 


1-149 


1 

1 
1 


1 ,ou(i,j- / ,uru,on; ,£.yo*o .04 (m j ,0.00-0. /o (m, in), 

3.95(q,J=7.0Hz t 2H),5.80(d,J=1.4Hz,1H),6.10-7.00(m,7H), 

7.25-7.40(m,23H),7.65(d,J=8.8Hz,2n) 


1-150 


CDCI3 : 
(300MHz) j 

1 
1 


1.29(t,J=6.9Hz,3H),2.53-2.60(m t 4H),2.75(t,J=6.0Hz t 2H), 

3.01(dd,J=8.7,14.3Hz,1H),3.30(dd,J=5.7,14.4Hz,1H) > 

3.67-3.75(m,5H),3.90-4.01(m,2H),4.42(t,J=6.0Hz,2H), 

5.82(d,J=1.5Hz,1H),6.14(d,J=8.7Hz,1H),6.86-6.96(m,4H), 

7.15-7.39(m,13H),7.84-7,90(m,2H) 


1-151 


CDCI3 i 

(300MHz) j 

t 

1 

1 


1.08-1.20(01,3^,2.84-2.97(01,1^,3.11-3.24(01,1^, 
3.57-3.66(m,1H),3.72-3.86(m,2H),5.74-5.81(m,1H), 
6.14(d,J=8.7Hz,1H),6.56-6.82(m,4H),7.04-7.40(m,17H) l 
7.62-7.74(m,2H),7.86-7.98(m,2H) 


1-152 


CD3OD ; 1.25-1.42(171,3^,2.99-3.13(^1,1^,3.22-3.30(171,1^, 
(300MHz) ; 3.72-3.80(m,1 H),3.94-4.20(m,2H),5.93-6.22(m,2H), 
; 6.73-7.87(m,1 8H) 


1-153 


CDCI3 ; 
(300MHz) ; 


1.22(s,9H),1.29(t,J=7.2Hz,3H),3.01(dd,J=8.7 ! 14.3Hz,1H) I 

S.SOfdd^e.CH.SHzJHJ^TOtddd.J^l.^e.O^.gHz^H), 

3.90-4.01(m,2H),5.83(d,J=1.2Hz,1H),5.96(s,2H), 

6.14(d,J=8.7Hz,1H) f 6.80-6.96(m,4H),7.15-7.38(m,13H), 

7.86-7.93(m,2H) 
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H9 1 



No. 




H 1 


1-154 


DMSO-d 6 


1 .22(t, J=7.0Hz,3H) ,2 .96-3 . 1 8(m ,2H) ,3. 47 (s,2H) , 

3.60-3.70(m,1H),3.95(q,J=7.0Hz,2H),5.87(d ? J=1.4Hz,1H), 

6.04(d,J=8.0Hz,1H),6.75(d,J=8.6Hz,2H),6.80.7.00(m,2H) t 

7.07(d l J=8.6Hz,2H) l 7.15-7.60(m,12H) > 7.72(d,J=8.0Hz,1H) l 

12.26(brs,1H) 


1-155 


DMSO-d 6 


3.96(q l J=6.9Hz,2H) F 6.00(d,J=1.2Hz,1H),6.03(d,J=8.0Hz,1H) f 

6.39(d,J=16.0Hz,1H),6.82-6.96(m,4H),7.16-7.60(m f 15H), 

7.74(d,J=8.0Hz,1H),12.30(brs,1H) 


1-156 


CDCI 3 
(300MHz) 


1.30(t,J=6.9Hz,3H) I 3.01(dd,J=8.4 ( 14.1Hz,1H) t 
3.33(dd I J=8.7,14.1Hz,1H),3.73(ddd,J=1.2,5.7,8.7Hz,1H), 
o.yi-4.ui (m J ^H),o.oy(d,J= 1.2 Hz, 1 H),o.Qo(d,J=o.7Hz, in), 
6.82-6.94(^1,4^,7.10-7.35^,11^,7.90-7.96(111,2^ 


1-157 


CDCI 3 
(300MHz) 


1 .29(t,J=6.9Hz,3H),3.00(dd,J=8.7,14.3Hz,1H), 
3.31 (dd, J=5.4,14.0Hz,1 H),3.72(ddd, J=1 .2,5.7,8.4Hz,1H), 
3.91-4.01 (m,2H),5.83(d,J=1.2Hz,1H),6.07(d,J=8.1Hz,1H), 
6.80-6.97(m,4H),7.06-7.43(m,22H), 7.96-8. 01 (m,2H) 


1-158 


DMSO-d 6 


1.23(t,J=6.8Hz,3H),2.26(s,3H),2.28(s,3H),3.00-3.15(m,2H) ( 
3.66-3.74(m l 1H),3.95(q I J=6.8Hz,2H),5.92(d,J=8.0Hz,1H) i 
6.03(d,J=1.3Hz,1H),6.82-7.00(m,4H),7.20-7.30(m,10H), 
7.61(d,J=8.0Hz,1H),7.77(d,J=8.8Hz,2H),12.70(brs,1H) 


1-159 


CDCI3 
(300MHz) 


1 .30(t, J=7.2Hz,3H) ,3.01 (dd, J=8.4 , 1 4 .3Hz,1 H) , 
3.33(dd,J=6.0,14.1Hz,1H),3.73(ddd,J=1.2,5.7,8.7Hz,1H), 
3.91-4.01 (m,2H),5.85(d,J=1.5Hz,1H),6.11(d,J=8.1Hz,1H), 
6.82-6.95(m,4H) f 6.99-7.08(m,4H),7.12-7.30(m,7H), 
7.89-7.96(m,2H) 


1-160 


DMSO-d 6 


1.21(t,J=7.0Hz,3H),3.00-3.15(m,2H) f 3.62-3.75(m,1H), 

3.72(s,3H),3.74(s,3H),3.96(q,J=7.0Hz,2H), 

5.91 (d,J=8.1Hz,1H),6.03(s,1H),6.82-7.00(m,8H), 

7.1 3-7.30(m ,6H) ,7.59 (d, J=8. 1 Hz, 1 H) , 7.77(d , J=8.8Hz,2H) , 

12.76(brs,1H) 
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H9 2 



No. 




H 1 


1-161 


CDCI 3 i 


0.94(t,J=7.5Hz,3H)1.60-1.79(m,2H) I 2.95-3.56(m l 2H), 
3.68-3.79(m,1H),3.84(d,J=6.5Hz,2H) t 5.83(d,J=1.3Hz,1H), 
6.1 6(d,J=8.5Hz,1 H),6.50-6.95(m,4H),7.1 5-7.40(m,13H). 
7.90(d,J=8.8Hz,2H) 


1-162 


DMSO-d 6 i 


0.88(t,J=7.3Hz,3H),1 .50-1 .71 (m,2H),3.00-3.20(m,2H), 
3.60-3.75(m,1H),3.86(t,J=6.3Hz,2H),6.00-6.10(m,2H), 
6.80-7.00(m,4H) ,7. 1 6-7.42(m ,1 2H) ,7.77(d,J=8.7Hz,2H) , 
12.73(brs,1H) 


1-163 


DMSO-de | 


1.21(d,J=6.9Hz,3H) ( 1.26(d,J=6.1Hz,3H),2.90-3.50(m,2H), 
3.68-3.77(m,1H) > 4.45-4.60(m,2H),5.83(d,J=1.2Hz,1H), 
6.16(d,J=8.4Hz,1H),6.80-6.95(m,4H),7.15-7.40(m,13H), 
7.89(d,J=8.8Hz,2H) 


H9 3 


No. 




i H 1 


1-164 


DMSO-d 6 


• 1.23(s,3H),1 .42(d,J=7.0Hz,3H),3.03-3.24(m,2H), 
; 4.75-4.91 (m,1H) l 5.96(s,1H),7.00(d,J=8.8Hz,2H), 
| 7.25-7 .40(m,1 1 H),7.86(d,J=8.8Hz,2H) 


1-165 


CDCI3 


• 1.42(s,3H) I 1.51(d,J=7.0Hz,3H),2.32(s,3H),2.20-2.50(m,4H) > 
: 2.89-3.17(m,2H),3.30-3.90(m,4H),4.89-5.05(m,1H), 
' 5.65(s,1H),6.79(d,J=8.0Hz,1 H),6.98(d,J=8.8Hz,2H), 
; 7.10-7.40(m,12H) 


1-166 


DMSO-d 6 


i 1 .10(t,J=7.4Hz,3H),1 .41 (d,J=6.9Hz,3H),1 .55-1 .95(m,2H), 
| 3.05-3.23(m,2H),4.72-4.90(m,1H),5.88(s,1H), 
; 7.05(d > J=8.8Hz,2H),7.20-7.40(m,1 1H),7.87(d,J=8.8Hz,2H), 
j 12.77(brs,1H) 


1-167 


CDCI 3 


i 1.19(t,J=7.4Hz,3H),1.50(d,J=6.9Hz,3H),1.74-2.12(m I 2H), 

i 2.32(s,3H),2.28-2.50(m,4H) l 2.90-3.19(m,2H), 

; 3.30-3.90(m,4H),4.86-5.02(m,1H),5.61(s,1H), 

I 6.81(d,J=8.1Hz,1H),7.02(d,J=8.8Hz,2H),7.10-7.40(m,12H) 


1-168 


DMSO-d 6 


i 1 .07(t,J=7.4Hz,3H),1 .40(d,J=7.0Hz,3H),1 .50-1 .90(m,2H), 
i 3.07-3.26(m,2H),4.70-4.85(m,1H),5.93(s,1H), 
• 7.00(d,J=8.8Hz,2H) ,7.1 5-7.40(m, 1 1 H) ,7.84(d,J=8.8Hz,2H), 
: 12.76(brs,1H) 


1-169 


CDCI3 


i 1.17(t,J=7.4Hz,3H),1.48(d,J=7.0Hz,3H),1.68-2.15(m,2H), 

• 2.32(s,3H),2.20-2.60(m,4H),2.94-3.21 (m,2H), 

: 3.30-3.90(m,4H),4.88-5.03(m,1H),5.67(s,1H), 

! 6.78(d,J=:8.1Hz l 1H),7.01(d,J=8.7Hz,2H),7.15-7.40(m,12H) 



147 

Patent provided by Sughrue Mion, PLLC - http^Awww.sughruexom 



WO 00/05204 



PCT/JP99/03864 



H94 



No. 




H 1 


1-170 


DMSO-d 6 ; 


1 .30(s,3H),1 .45(d,J=7.0Hz,3H),2.74-3.23(m,2H), 
4.82-4.90(m,1H),6.10(s,1H),7.19-7.50(m,13H), 
7.93id J J=8.8Hz,2H) J 1 2.75(brs t 1 H) 


1-171 


CDCI 3 ; 


1 .33(s,3H),1 .55(d,J=6.9Hz,3H),2.32(s,3H),2.30-2.50(m,4H), 

2.93-3.23(m,2H) ) 3.40-3.90(m,4H),4.97-5.13(m,1H). 

5.72(s,1H),6.90{d,J=7.8Hz.1H).7.15-7.45(m.14hn 


£9 5 


No. 




! H 1 


1-172 


DMSO-d 6 


• 0.91 (t,J=7.4Hz,3H),1 .45(d,J=7.0Hz,3H),1 .60-1 .74(m,2H), 

! 2.88-3. 27(m,2H),4.68-4.95(m,1 H),6.18(s,1 H), 

; 7.15-7.45 (m,13H),7.92(d,J=8.9Hz,2H),12.76(brs,1H) 


1-1 ( O 


UUUI3 


i"0V97(tVj=7.4Hz,3H),1 .55(d,J=7.0Hz,'3H),1 .60-1 .8"6(m,2H), 
: 2.32(s,3H),2.30-2.50(m,4H),3.00-3.90(m,4H), 
:4.97-5.12(m,1H),5.81(s,1H) ) 6.93(d,J=7.8Hz I 1H) I 
•7.20-7.45(m.14l-n 


1-174 


DMSO-d 6 


• 0.86(t,J=7.2Hz,3H),1 .45(d,J=7.0Hz,3H),1 .56-1 .70(m,2H), 

j2.98-3.28(m,2H),4.83-4.98(m,1H),6.19(s,1H), 

\ 7.1 8-7.48(11^1 3H) I 7.94J[d J J=8.9Hz,.2H) 


1-175 


CDCI 3 


j 0.92(t,J=7.4Hz,3H),1 .54(d,J=7.0Hz,3H),1 .60-1 .75(m,2H), 
:2.32(s,3H),2.30-2.50(m,4H),3.02-3.90(m,4H), 
i 4.97-5.12(m,1 H),5.76(s,1 H),6.97(d,J=7.9Hz,1 H), 
!7.20-7.45(m,14H) 


1-176 


CDCI3 


i 0.90(t,J=7.4Hz,3H),0.98(t,J=7.2Hz,3H),1 .64-1 .95(m,4H), 
: 2.98-3.37(m,2H),4.74-4.86(m,1 H),5.88(s,1H), 
1 6.93(d,J=8.3Hz,1 H),7.09(s,1 H),7.20-7.46(m,22H), 
:8.13(d J J=8.9Hz l 2H) 


1-177 


CDCI 3 


; 0.91 (t,J=7.4Hz,3H), 1.01 (t,J=7.3Hz,3H),1 .66-1 .96(m,4H), 

1 2.96-3.38(m,2H),4.76-4.88(m,1 H),5.93(s,1 H), 

: 6.97(d,J=8.2Hz,1 H),7.20-7.42(m,12H),8.06(d,J=8.8Hz,2H) 


1-178 


CDCI3 


: 6.86-i .02(m,6H),i .60-1 .78(m,2H),1 .80-1 .95(m,2Hj, 
:2.30-2.52(m,4H),2.32(s,3H),3.00-3.38(m,2H), 
i 3.40-3.80(m,4H),4.75-4.87(m,1 H),5.81 (s,1H), 
• 6.98(d,J=8.3Hz,1 H),7.20-7.45(m.14H) 


1-179 


CDCI3 


:o.85-0.95(m,6H),1.58-1.94(m,4H),3.02-3.40(m,2H), 
1 4.71-4.84(m,1 H),5.82(s,1 H),6.98(d,J=8.3Hz,1 H), 
; 7.09(s, 1 H),7.20-7.46(m,22H) ,8.1 4(d,J=8.9Hz,2H) 


1-180 


CDCI3 


: 0.87-6.97(m ,6H) , i .62-1 .94(m ,4H) ,3.01 -3.41 (m ,2H) , 
i 4.73-4.85(m,1 H),5.85(s,1 H),7.00(d,J=8.6Hz,1 H), 
;7.20-7.40(m,12H),8.08(d,J=8.8Hz,2H) 


1-181 


CDCI3 


1 6.86-6.97(m,6H),i .59-1 .72(m,2H),1 .78-1 .94(m,2H), 
: 2.30-2.50(m,4H),2.32(s,3H),3.03-3.41 (m,2H), 
i 3.41-3.80(m,4H),4.72-4.85(m,1 H),5.74(s,1 H), 
\ 7.02(d,J=8.2Hz,1 H),7.20-7.45(m,14H) 
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319 6 



No. 




H 1 


1-182 


CDCI 3 


1.51(d, J=7.0Hz,3H),2.02-2.24(m,2H),2.65-2.92(m,2H), 
3.30-3.40(m,1 H),4.93-5.09(m,1 H),5.60(d,J=1 .3HZ.1H), 
6.84(d,J=8.4Hz,1H) > 7.08-7.45(m l 23H),8.09(d,J=8.8Hz,2H) 


1-183 


CDCI3 


1 .52(d, J=6.9Hz,3H),2.07-2.27(m,2H),2.66-2.94(m,2H), 
3.32-3.41(m,1H),4.90-5.10(m,1H),5.61(d,J=1.2Hz.1H), 
6.86(d,J=8.1Hz,1H) I 7.15-7.40(m,12H),8.04(d,J=8.8Hz,2H) 


1-184 


CDCI3 


1 .55(d, J=6.9Hz,3H),2.08-2.32(m,2H),2.68-2.94(m,2H) > 
3.29-3.39(m,1H),4.94-5.12(m,1H),5.67(d,J=1.4Hz,1H), 
6.81 (d, J=8.0Hz,1 H),7.O8-7.46(m,23H),8.08(d, J=8.9Hz,2H) 


1-185 


CDCI 3 


1 .55(d, J=7.0Hz,3H) ,2.1 0-2.30(m,2H) ,2.69-2.97(m ,2H) , 
3.30-3.40(m,1H),4.90-5.12(m,1H),5.69(d,J=1.4Hz,1H), 
6.83(d,J=8.0Hz,1H).7.10-7.40(m,12H),8.03(d l J=8.9Hz,2H) 
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( 1 ) ( i ) comm 

it&® (I) li^>*^'5 L ;i/X;i/7^-^1t^K (DMSO) zm^x I 0~ 2 Mt 

5 (2) *v-*ffl*Sttoa* 

ttirft (0. 1M Tris-HCl, 1. 8M NaCl pH8. 0) 
DMSOtSlILfcft^fe ( I ) tmmbtzt V *V-* Clinica Ch 

imica Acta 265, 1997, 13-20) fciPx 3 7°C-C*3 0»P31Lfct, SMtb 
TSuc-Ala-Ala-Pro-Phe-pNA (;t»(rAft (BACHE 
10 M F e i n c h e m i k a 1 i e n A G ) SO £ 0 . 5 mMC& * J: -5 fc$8 
ADU 3 7-C-c»*SiS*ff«i:ofe„ 

KJfogL ( 4 0 5 nm) SffljfeU ^©fflMfcHHJ Lfco 

(3) fSJR 

fc<&» ( i ) ©t h * -?--fcnsgrs&© 5 o %mmmm ( i c 50 ) *eiT©a 

15 9 7 Wf 0 
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/w* 'J >JJ0M£cfc Dffc t h JftlJJl*, Filcoll-Hypaqu e 

m (Jt« = i . in, ■ : *B*«m*3S&ttas) ciil^ 

ai&.l/T#tt**««Ufco flm&&% (Macrophage-SFM: 
5 GIBCOM) "CM L, SlflS&fc 2 x 1 0 6 c e 1 1 s/mlCMLt 4 
8^7*1/- h CJl^;. *ftHfli£ft&$S;h] tt 1 0 ^t, Concanava 
linA (5/ig/ml) *mu LXMf&Zmm. 4 8 B$fg&©Jg^±« 
<0 I L — 1 IL-2, IL-4, IL-5, IL-6, TNF-a, IFN 
7 £E L IS AmiZTMfe Lfco 4*, Z. tl t> <D 4 \> ft 4 >®$ICtttlT© 
10 *y h Ufco 

I L - 1/9 : Quantikine (j§Jf) Human IL- 1/3 ELISA KIT (R&D system M.) 
I L - 2 : Quantikine (ffiffi) Human IL-2 ELISA KIT (R&D system M) 
I L - 4 : Quantikine (fiffi) Human IL-4 ELISA KIT (R&D system K) 
I L - 5 : Quantikine (&$ ) Human IL-5 ELISA KIT (R&D system ^) 
15 IL-6: Quantikine (MB) Human IL-6 ELISA KIT (R&D system fi) 

T N F - a : Quantikine ( jgJS ) Human TNF- a ELISA KIT ( R&D system Ct ) 
I FN 7 : Quantikine (fill) Human IFN y ELISA KIT (R&D system IS!) 
ttJRfcfilTO* 9 8 tZmto 
$98 





I C 5 o iuM) 


1-39 


1-62 


IL-lj8 


2.7 


11.3 


IL-2 


2.7 


2.4 


IL-4 


11.7 


20.2 


IL-5 


6.5 


13.9 


IL-6 


6.4 


9.3 


T N F - a 


1.9 


6.8 


I F N r 


12.1 


17.1 
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1 ) h 'J y^y 

5 10/il -V>j$i& h 0 ( 1 . 5 u g/m 1 in ImM HC1, 2 

OmM CaCl 2 > S I GUAM) , 80/ilIW(50mM Tris-H 
Cl,2mMCaCl 2 pH8. 0 ) ;te J:V 1 # 1 *»BHt#» ( i n DM 
SO) £fl£&, MT'2 Ofl\ $ 3 7 °CT- 1 0 frffl&i&Ltzo CtlCSS 
10^1 (5mM s u c AAPRpNA (BACHEM Feinchemi 
10 k a 1 i e n AGS) in 5 0 %DMS O) &jQ;i, 3 7'CT-$J6 Oft&fo 
Wiftm ( 4 0 5 nm) ZmfeLfz* 

2 ) y^x * y 

1 0 ju 1 t Vfamr^Z I y ( 0 . 1 mg/m 1 in ImM HC1, 20 
mM CaCl 2 « SIGMAS), 8 0/i (5 OmM Tris- 

15 H C 1 , p H 7 . 5 , 5 0 mM N a C 1 ) 1 U 1 # #g BJHb £ $1 ( i n D 

MS O) lilt 20*, $f.C37-C?l O^MLfeo itltS 

SI 0^1 (5mM Chromozyme PL (To sGPKpNA, ^— U 
>2f-vwWA«) in H 2 0)$:Anx, 3 7 °CT!& 3 0 ©ft 
t (4 0 5 nm) £«ij£b£ 0 
20 3 ) h d y t > 

10/i.ltH«hD>C> (lU/ml in 10 mM Mes,pH6. 
0, 0. 1M NaCl, SI GM AM) , 80nl/W77- (0. 1M Tr 
is-HCl, pH8. 0, lOmM C a C 1 2 , 0. 1M NaCl) i'W 
1 u l#$SIJHt£*J (in DMS O ) Iig20», $ & £ 3 7 °Cf 

25 10»SfifiLfc„;nciI10tfl (5mM Chromozyme TH 
(To s GPRpNA, ^-'J>fl-?>;\^Ag) in H 2 0) $iDXs 3 
7*CT-^6 0 aifflHfc<*-t>\ P&ftjg ( 4 0 5 nm) £iM£Lfc 0 
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4) 17^ £ — -tr 

1 0 u 1 t h U tpmx-? 7, #--fe* ( 0 . 0 2 m g/m 1 in 50mMTr 
is-HCl, pH7. 0, 2mMCaCl 2 , Athens researc 

h and teccnologyg), 8 0/il;^77-(5 0mM Tris 
5 -HCl,pH8.0,2mMCaCl 2 );feJ;tfl//l *3gHJHb£<$J (in D 
MSO) MTf 2 0fl\ ££>£3 7°Cf 1 OMMLfe. ZfttS 

H0//1 (5mM s u c AAVpNA (BACHEM F e i n c h e m i 
kalien AGS) in 50% DMSO<&AP^., 3 7 'Ctft 3 0 
Jfo£-ti\ R&3tS ( 4 0 5 nm) Lfco 

10 5 ) io r 7" 1/ > G 

10^1ffltFttiAf7--»G (CALBIOCHEMI) (1. 7/zg 
/m 1 i n 1 mM H C 1 , 2 0 mM C a C 1 2 K 80/il/W7r- (5 
OmM Tris-HCK pH7. 5, 2mM CaCl 2 ) f§BJHb 
^ft ( 1 1 in DMSO) 4I^t, $^C3 7^10 

15 ftm&ULtzo CtlCSS 1 0 u 1 ( 5 mM sucAAPFpNA in D 
MSO, BACHEM Fe i nohemikal i en AGS) 3 
7*C"Ctt6 0 ( 4 0 5 nm) £«L£o 

I C 5 0 mttt® Lfzo IS*fc*9 9 o 
20 19 9 





1-14 4 


1-15 8 


IC 50 (nM) 


fold vs 
chymase 


IC 50 (nM) 


fold vs chymase 


ii^Vi/ >G 


35.4 


11 


143.2 


17 




>100000 


>30000 


25000 


3000 




25000 


8000 


6200 


760 




>100000 


>30000 


>100000 


>10000 




>10000 


>3000 


>100000 


>10000 
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mmm 1 urn 

*ft9Hb6* 1 5 mg 

x>7> 1 5 m g 

?LfS 1 5 mg 

5 1 9 m g 

* y K-;i/T;i/3— ;i/ 3 m g 

j&g* 3 0ml 

X5 l 7 l J>i*AJ'<>i 3mg 



-MI, 'Jafrv*-, WAS fctt^ h tr-^o^i»fii*«tw/$&tt^*iS!iJ: 
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1 . 



A (I) 




A-R 



B-R 4 



(I) 



5 Afc£ig*g&, -CO-, -COO-, -COCO-, -CONH-lf; 

fcfc-SO 2 -TffctK 

10 £*LT^Tfccfc^T T'fe D, A#i|i*Si^, -CO-, -COCO-, - 

C0NH-Jfctt-S0 2 -tfe51^ R 1 li*|ffeot^J; <, 

B - S-, -0-, -S-S-, - SO-^fe(i-SO 2 -T-fe0, 
R 4 !i*m, B&*££ Lt^tl gj|l^*it^tt<k 

-S-, -0-, -SO-Jfdi-S0 2 -ffe5i^ iftSJ^ltut* 
20 J;U7->^ffeotUlO 

2 . A - R 1 *s 



156 



Patent provided by Sughrue Mion, PLLC - http:tfwww.sughrue.com 



WO 00/05204 



PCT/JP99/03864 



R R 6a R 63 

5 rh<* Ms* Ms* 

-C0NH(CHR>-^ ^ *±* - S0 *\J 

7 | j-il/3|'Jri>, fii7J^;^tif;H^Di?^^, -ttfcftoTfcfc 

B-R 4 W, lta§tU^tU^7-/;i/t*->, 




R 8 

-X-CON Y —CONFER 10 -W-COOR 11 



~CH 2 -^ -NR 1 2 - (R 1 2,**^ ^^^^ 7l 

S&£££ LT^Tfc J;^*^^ f ;i/T-& 0 % R 9 ,R 1 0 *«fcVR 1 1 teg^ 
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<fc ^7 l>-;t/$;ti£l}&g£* LT^T* Ja^ U — ;v ^ ;u ^ — ;i/ t- -5 ) 
ntt 0 ~ 6 ©^S-efe^,] 

3 . A - R 1 ifi 




-CONHCHR 5 -^ ^ 
/=V R7a /=>R 7a 



[St, R 7 a ^zk^, 

Rfl *f R 



-X-COtf "\|R 12 -X-CON^ A 0 -X-CON^ 7 ! -CONR 9 R 10 Ztzlt -W-COOR 11 
*<fc^7x = ;i/TJ&»K R 1 2 ^. u > ^ ^ 7 x - 

;v -e a ft $ n t h r & j: w {&» t >\> * >i g fc a -> ? d r ;v * ;v x- & s ) 
t- s ] 
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R« 



,6a 



4 . A - R 1 # 



-CONHCHR 



>0 



R' 



1 6a 



5. A-R ^-CONHCHRS Ph (Phtt7x=HSt) "C*tK R 2 
tK R 3 1) s fiiM$t 1 ~ 3 (D7 )]/-£$) *) , B-R4# 



10 6. I«®KIX19EI®3( (I) -Cifi^n*^*, t©7n|«7»y, 
7. A-Rl, R2, R 3iJ«tI>'B-R 4#||^o^ H ^2lIlBio©t ) ©T-& 

15 8. A-Rl, R2, R 3 *ictU t B-R 4^n^cD$gH^3JM83fc©*)OT-ife 

i i. m#<Dmm$& i n©s (i) t^sn«ft^ ^©70^7^ is 
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V 



13. i ( I ' ) : 



10 SM^f lTUtfe 1 t^7y;K E&*£*bTV>T:fcJa>7'* E&S& 
R 13a fett yc R 13 b tt ^^ aiLT7(c ^^ /NDy>, t HD*^ B&»£ 
ftS4tltv^fei^7 5 y N E&S£* Ltut*J;^M7;i/Jr;vf*-e 

R 7 aja*^ 



-X-CON^NR 1 * -CON I O -X-CONj , -CONR 9 R 10 -W-COOR 11 
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is ; *fc»±7 , y-;i/T*Jft$ntv^T*ii^fii»7 , ;nj*i/*;i/jj? = ^/) 

* 7x^;i/*fctt^>H?>^^*-^Tf*t), R 1 1 fcttB&£ (ft 

ft?*^??; ; 7 ; v\ny>fc U < & * ? \/ > it * *is-ZW&$ 

R 1 2 tt£$ft 1 ~ 3 <DT)V*)V£tz&i/<7 D^S^T**) ] 

io « 0 

14. a ( i • » ) : 




A#-CO-, -CONH-$fcli- S 0 2 -T-fe D> 
20 i/ )\, -Q & 0 N 

R 1 3 a *5cfclh'R 1 3 b tt&*&& UT**> AD^>, t h'D + y, B&S& 
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5 15. B -R 4 *5T'>;i/^^f>, 

/=> R7a ? /=>R 7a ° /=>R 7a 

[St, nliO 1 T'fctK R 7a #7kfg, 

-X-COt/ \|R 12 -X-CON O -X-CON^l -CONR 9 R 10 -W-COOR 11 

(5S;«K xswwiiie^ M-u>ztz&\z=-v R 8 tiig^T;i/ 
*k R 1 IiS§tlTut* )c t^7;^ji,$tlil 

T?*ilS*Ottia!B 1 4^i3»©fl2^». ?©7D[:7';A ^±8* g £ ft £ 

16. R 3 #7kf!T";&3s H*o«HIB 1 3Jl*fctt l 4«t:83a©ft^ft, * 
20 (570^^, S£lil±l*g£ft3iM3;fett^ft ^<D7Kfnt> 0 

17. R 1 3a #7j<*^fc(i^;i/h{iitS^bfe^^^l~3©fS^y^3^«> 
-fife !K R 1 3 b #7j<|gT-&&If *©f|gB!g 1 311* fett 1 4J@CiB«©'fb-&ft, 
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18. (a) 4 - [3-^>y;i/-4-t*V-l - (1 -7i-*-ifAi 
A/ A* 4 )V ) - T M ^ v > - 2 - >f ;i/ # * ■> ] - ^ > v v 9Ti/ v Y , 

(b) 3-^>^;i/-2- [4- (4-^jb-^7-;>-l-*jW-M 

- 7 * * 5/ ] - 4 - * * V - T**^ > - J - * * J/ y y £ 7> * * 1< (1 

(c) 3--<>v;i/-2 - [4 - (2-A^Mt-f^-tD'jy>-l-i;^ 
^71/) -7i>/^y] - 4 -tf* V-TM+V >- 1 -£;Utf* V V 7 T y 
K (l-7i-;i/-i^;i/) -7U\ 

(d) Z-^> f J)\,-2- [4- (2-^A-eDiJy>-l-M!ti-;b) 
10 - 7 x y 4 V -7¥3-V>- 1 - £ ;V * * ^> U y £ T v * K (1 

- 7i-*-lf^) -7; K 

(e) 4 - [3 - (2-^hdr>>^>i/;i / ) - 4-t^rV-l - ( 1 - 7 x n ;v 
-xfjl/jbywc^'f - T'-tf f- i; > - 2 - 4 * i/] -^y^ >y 9Ti/y 
h\ 

15 (f) 4 - [3 - (2-^tM>«;^) -4-#*V-l- (l-7i-jl/ 
-xf;^;|//^^;v) -T4ff-2;> - 2 ;V3Tdr ^] -^<>»;-f y^TJ/y 

(g) 4 - [3 - ( 2 h + S'-'OS;^) - 4-^j-^v-l - (l-7xr 
*-xf^*^*^A-) - > - 2 ;i/^-^ri>] -/OV-f yj>7i» 

20 >y H ^ > i? ;i/ x * y- )]/ N 

(h) 3,- ( 2 h *S/-"OS>/10 -2-**V-4- [4- (4-^y* 
^ >- 2 -4 to-)£U*J >- 1 -*;i/^-;u) _ 7i y^, > ] .^.tf^^. 
1 -#71/#*S/ 'Jji^75/yF ( 1 - y x - xf;i/) -7 § K> 

(i) 2 - [4 - (4-i/^D-Ndp^7l/-tf^-7^>- 1 - 7 x 
25 7 - 3- ( 2 h *->-^ -4-**y-7Hf*-S?:/-l-* 

;i/*^i/'Jy77yyF (l-7i^^-if;H -75 F, 
(j) 3 - (2 - * Y * *s - ^V.*/ ft) - 2- [4 - (4-^fil/-t^7^> 
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- l - * ;u * - ;v ) -7x;^j/] - 4 - * v - 7 ^ v > - 1 - # ;u # * s/ 
l ) y 9 7 -> y K ( 1 - 7 x r.;u-xf-;u) -7U\ 

(k) 4- [1- (^>Xh H 0 )]/ - -ft )]/ ;t J )l ) -3- (2-xb^r->-^ 
>^;i/) - 4 V - THf^y > - 2 -<{ -^>vV^7y';F, 

5 (1) 2- [4 - (4-y^D^+yJ|/-hX7v>- 1 - # ;i/ # x ;b ) -7x 
y^r->] -3- ( 2 -x h - A-**V -TMj-'jy- 1-% 

toft* > D '^7 ^>XtPJ;b-7U\ 

(m) 3- (2-xh+y-^>i?;i,) -2- [4- >J > - 4 - 

=.)l) -7x7*<>] - 4 -tf^V-T-tf-T-yi'- 1 U y97'> y 

10 F ^>Xt h' 'J;V-7 5 F, 

(n) {4- [1- (^>Xt p >J ;w\*^ -3- (2-xhJpy- 
^>i/;i/) - 4 -tf*V-T-tf^S;>- 2 -^l/**^] -7xn;i/} -T-fe?- 
y t?7i/ y Y > 

(o) 3- {4- [1- (A>Xt K 'J^-A^t-f -3- (2-xh* 
15 i/-^>^;u) - 4 -**V-7-l??-y >- 2 -i' ;i/3T^ri/] -7x~;u} - t 
7 'J 'J y 7 7 > y Y , 

(p) 4- [1- (V-p- Y to *=f-)\,-il)\,rt*:4 J]/) - 3- (2-1^ 
i/-s<>i/)]/) - 4 -**r V -7--t*^^ >- 2 ;i/3T^ri/] -^>V*^y77 

20 (q) 4 - [1- { - (4-7;i/7fD-7i-;b) -y^-fl,] -£,1,,^ 

-I'M -3- ( 2 -x h ^ri/-^>i?;v) - 4 - ^ * V - T -t? > - 2 - -f ;V 
7f dr v ] -st-yy j y t?7i/y YjS&Tf 
(r) 4 - [1- { [t7 - (4-^K'>-7xz;i/) 

4 )V) -3- ( 2 -x ^ *->-^>}>;i/) - 4 V - 7 -t? i/* > - 2 -4 )l 
25 if^-i/] -^y^J-i y >?T*/y Y 

frt>M$l£tiZ>\,y-n%fr(Dib£y). %<D7u Y 7 y 7\ SSm±I i F^$n^ii$fc 
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1 9 . m&vmmm 1 3 m-m i smo^ttituztama) zorn h 
7 ^, ««±fi : §$n4Jfiifcj±-tn?)07ksi«is^^-rsisjHB«»o 
2 o. *v— itmmm-z&zffi&omm® 1 9JaiB®©E^$i^tio 

2 3. »#0«H* 1 3S~» 1 8E0^rftrt»fcB*0fl3£», ?©7D H 
10 TZtctb®, B#©t6HSU 3E~8S 1 8®m^n*fcgB«0fc£*K ^©:7 
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